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revs ineto deliuer vi as eaſie do- 

M447” as concerning this new Art of 

agnetical] Bodies and Motions : / 

thought good here to free the ſame from 

9] the luſtre and gleſſe of diſputable points 

Y and ether concerts, onely purpoſing to han- 

dle nothing in the ſame but the plainer matter and demon- 
8810715. Magneticall-hemſclues,thinking i ord ting 

Fo place theſe flowers in the Preface, if any delight rather 
zn them, then in the matter it ſelfe, to the ei they may 
in ſome fort be pronided of both. »; concernint the firſt 
fading out of the Magnet-ſtone, whereof] am to treate, 
Plinicaxd Nicander hau fained that 4 cergaine Heard- 
men being in the fields, having his ſhoes ſhod with ron, 

end his ſtaffe armed with an iron pike, and reſting hims- 

Selfe upon a quantity of this ſtone, could not taſily remoue 


hes feete, or lift wp his ſtaffe, wher erceiged the- 
attrattine vertue of this ſtone, that it ey: Bold 


iron. Other thinke that the pioners hoof as Er U roo deg 
tals, by their diligence and obſeruances firſt fewnd « out the- 
Load-ſtone, and his vertue of attratting iron, by which 
Froperty it was well knowne to the een, dtians 
=—_—_ Gretians in times paſt. Some Savviova th, 
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Magnet wana leeſe ” this quality attrattint, if he 
were anwornted with garlicke, or touch:d with « Di«- 
mend , and of this opinion were Ptolomie, Plutarcke, 
Plinic, «v4 Baptiſta Porta; for rhis mallady Ruclius 
bath found 's remedy to anmoint the Load-ſtone/wxh 
Goates bloud , and Paracelſus with his tyle vf Crocus 
Martis, w4il/ not oncly cure him of this euill, but can make 
him ten times ſtronger then he was before, likewiſe Car- 
danus ad Alexander Amphrodiſeus haue /aboared ts 
nouriſn the Magnetwith filings of iron and. fteele. 
Alany haue (frined much to inquire out the cauſe how 
the Magnet ſhould attrai? iron wnto it , Epicurus, 
AptiroSiley , Carus, Iohannes Coſtzus, Plurarke, 
and Thomas Aquinas de ſuppoſe rhis. attraHtiue verexe 
zo proceed from certaine mote;, unſenſible parts ar vapeys 
i/[uing forth of the Magnet, and entring into the tron by 
connenient figures, and in their retiring backe againe do 
attrad the iron tothe Load-ſtone. * _ mw 
' Platond Fernelius have thought the cauſe of this at- 
tration tobe Digine and from eboue.Thiles as, Anavd- 
goras [ay that the Ma gnet hath life init, whereby it at< 
traffeththe like ſubſtance as Iuing things do.Some thinke | 
that there is @ certaine ſympathie betweene the Magnet 
and iron, as betweene the male and female , as Orpheus 
axd Lucrctius hane ſung. WM 16 oe 


ma 


A Preface Magneticall. 
eſſential! forme of the Viagneticall globerof the earth; be» 
ing an efſentiall part of the ſame, which is ndt ſo; as it 

[hall be demonſtrated in the laſt Chapter of this T1 reatife. 

To #{pftrate this wvertue of attraition in the Load- 
ftone,' Scrapio. a#d the Aoores,' like fare travellers, 
baue reported that in the Indies there be mighty, craveie 

yockes all of Magner-ſtone,#hat will Ray the ſhips dh 28 
Jaile by them, and pnll the iron nailes out of them this 
ftory Olans Magnus a//o confirmerth tobe ſo in the North, 
and that there, leaſt the rockes of Load-ftone ſhould pull 
the iron workes and nailes from the veſſels and boates, * 
they build them with wodden pins, and {owe the boords 
rogether with lines of the barkes of trees, which indeed 
they do' both for want of our Skill m building ſhips and 
berees, and for want of tron-workes., whereof they.haue 
Fitthe flore. KIT 

And becaafe this fone hath vertue to attratd, therefore 

Marbodeus « French+nan,Petrus Bairus,PiRorius ed 
Arnoldus de villa noua ao faire thatthrs flone will pro 
eure the loue of Princes and of women and maintaine loue: 
betweene hasband and wife . Haly-abbas will have the 
Load-ſtone #0 cure the goute, if it be beld in the hand, 

and the Eaſt Indians ſay that it preſeracth youth, Czlius. 

Calcaginus /#th, that if tbe Magnet be preſeraed inthe 

ſalt of the ſea-Lampron or Remora, that: us thought io. ſtay 

« ſhip onder ſaile , that then the Magnetwill drew wp- 

Gold rhur is fallen intothe "me wellg. !' -2[:< £155] 

* And Fracaſtorius teſt:fieth that he POTIONS Mag-- 

net that would draw. ſiluer nt it, and chaſe iro froms- 
zt. Cardanus, Antonius deFantis,Perrus Perigrinus,. 

and lohn Taiſtier do deliver that there might be made 4 

perpetuall motion by the wvertue of the Load-ſtane, but 
by the experience of many ingenious pradtiſes I find it on- 

62 peſible 
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poſiible to be done. 

Since the finding out of the Sea-compaſſe, which was a- 
bout 300 yeares ago, by one Thomas Goa, borne peere 
Naples, or by Marcus Paulus Venetus, who learned 
that skill ins China, as is thought, and firſt brought it in- 
#0 Italy, there have growne many opinions how this Com- 
pee ould be directed into the North and South. Mar- 
cilius Ficinus, Paracelſus, «»d4 Cardan #hinke that 
the wertue of the conſtellation of the Beare doth gourrne 
the Magnet endiron, and therefore both theſe are dirc- 
* (ted into the North. Perrus Peregrinus, Frier Bacon, 
Iohn Taiſher, 47nd many other would haue the Compaſſe 
to obſerue the North pole: But ſince that Sebaſtianus Ca- 
borta, did find out that the Compaſſe did wary fromthe 
tree meridian, it hath bene tmagined that there is ſome 
place in the heauens that the Compaſſe ſhould reſpett , as 
Cardan wosld haze it, to obſerpe the ſtarre in the taile 
of Vrſa major. Beſſardus,« Frenchman ſaith that it doth 
behold the pole of the Zodtacke, Martin Cortefius would 
haue an attrattine point aboue th: heaurns, and Robert 
Norman an Engliſhman , denicth that there is an attra- 
tine point, but affirmeth that there is areſpettiae point, 
tothe which the Compaſſe doth moue, eſpecially the Incli- 

natorymnecdle, whereof he was the firſt invent or. 
Livius Sanutus/appoſerhthat there is a certaine Mags 
neticall meridian; and Francis Maurolicus, that there 
f5 4 Magneticall ard, ard Fracaſtorius holdeth that 
there becertaine Magneticall mountaines, which be ſet 
out #n Plancius his Card,that the Compaſſe doth reſpect. 
But DotFor Gilbert,our friend and Collegiat hath diſce- 
wered theſe errors, and ſt forth the coſe of the varia- 
F0n of the Compaſſe in his booke De Magaete. 
Tet Ixtely Gulielmus Nautonerius,4 Frenchmen,and 
k1 Anthony 
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Anthony Linton «# 
Magneticall-needle ap 
themſclues wpon the *\ vr Il meridian alwayes v 
their ewne Magneticall poles, placed wpon the ſuperficies 
of the earth that be neere, and within the tixcles poltr, not 
varying 'at all from their ownirmeridjun, but dciiiitt oh 
ly and decline from the meridians of the pole of the world, 
and with this conctit, theſe two,with many curious calcu- 
lations and projets, will preſently find the longitude of 
all Cities and Conntrits; but this their firony imagination 
hath failed them, being grounded pon obſernat jons from 
the variations of the needle, from which theſe two-men 
hane ſet forth differem Magnericall poles; and- if they 
ſhould worke from 500 bf erwations, they might geſſe at 
neere halfe as many varietic of poles ( for variativaie ure 
net regular, but irregular , becauſe their ſcattered cau- 
ſes be irregular ) ſo that theſe men haue found infletd of 
the longituat of places, a longitude of unyrofitebke labors: 
Therefore , not purpofing to dazell eny ones conveit 
with the repetition and confutation of any - dpinions” 
ftermes of Art, or words whatſocucr, 1 will come to t he 
Trattate it ſeife, thinking that the quinering Mavneti: 
call-needle will be trouble inongh to handle , th "Re 
knowledge and delight in Magneticall experiments, $6. 
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Tr the je ourteons us Reader. 


Ourteous Reader, | hayp varinten. thee 2 
IN 6 ſmall Diſcourſe as concertuing Hager 
' Ficall Bodies and Motions, the which L 
hope will not be obſcure yato.rhee 
eZ Þ through his: breuitie, becaule pf his 
plane mbzliod; and eafic Jemboliragungmbichs vith 
their p leafannefſe will proue very reggy and PPArpnr 
vnto thee, eſpecially being animated fromthe Mar: 
wer ſtone it ſelfe, as from a moſtlinely aud, partet, 
cher: Thecefore I would ad hen a 9h 
readeſt this booke, that thou wouldef&'prouige. hy 
felfe of ſuch like formes of Magners as Thaw delcri- 
bedin the firlt Table and figures of thei ſecond, chap- 
» ter, as alſo of needles, wiers,and waights of.izon and 
ws ſteele, ſet forth.in the ſecond Table © thethird. chap, 
ter of this booke, which thou thaye made and 
prouided forthee by. the helpe of ſame skilfull worke- 
men: "when thouſhalrbefirniſhed with-thglpkinds. of 
prouii ons, then thou mayelt reade-and pragiilc the 
operations and demonſtrations ofthis-bapks., which 
will be both eaſic and very. pleaſant-yntq thee z and 
though thatthere be many precepts and practiſes in 
this Booke, whichbe not 


in.tables and'figures-vnto iy ire o_ ; 
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Tothe Reader. 
tobe very briefe, < yerif thou ſhale not be altogettice 
vnalaltutk in theſe - 


1 ſe demonſtrations that be delineated 
in the Tables of this booke and rheir often practiſe, 
thou wilt be able inough to mderfiandand pur-them 
Te vidwidan formaned proves; Bidifdiou 
ſhalt defire, beſides thy inſtruQion in this kind of lear- 
ning, to put jn vſc and make bencfic of theſe marrers 
HMaenetitall , either intrauelling or failing vpon the 
HMagneticall globe of the carth, then it will be very 
neceſſaty for thee to. be ſtored with the Marriners - 
Compaſſe for the ſca', perfeQly drawne and framed, 
to know rhe way, and of what hand and point to faile 
and trauell, and alfo to haue the /»clinatory-eedle ri 
ly placed in' his ring,and a Diredory-needle, ot ali 
fic Megnitieal in the boxe, faſtened at the bottome 
in his convenient-diſtance, for to know vnder 'whar 
latitude thou art eueryday of thy voyage :Likewiſc if 
I ſhouldideelare ynto thee how beneficiall the DrretFee 
ry-Magneticalh-azedle is for the deſcription of Pores, 
Hauens, Forlands, Capes, Baycs aridRiuers, for the 
more perfe& making of Sca-cards, how neceſſary. for 
the poſiture of buildings, direQingof dials, 'and:all 
Mathematical infttumencs for meafuringand ſurucy- - 
ing, for pioners' ardSynderminers of forrs,;for ſcar- 
chers of mitieralsxrneetals, ſea-coles, and: atherſtbte- 
reſtriall bodies, Iſhould be too rediausirace theegand 
will athe>referre ther fortiefeniarterned that whicla 
is ſer dowtie by others, becauſe I medule here) iti. chis 
booke ohely withtholſe things thatbe Magnetical],; 

In this place Tthinke pb0d-ro aduertifechee as cons 
cerning the magnitude of theſeuen Platersvichehair 
reſpe&vitto the eatth,out of T:zho Biaktydeſeribed ih 
the top oftlie-Tle Page; that Whereas their prapor- 

$4 £10n 
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0 the Reader. 
tion cannot be ſer forth truly in any rypes,being at too 
great oddes: therefore I haue deciphered thar in fi- 
gures; as lerthe Earth © be but onepart, the Sunnes © 
greatneſſe will be 140 times ſo much; Setwrnes » 22, 
Inpiters + 14. And if that Yenus ® haue 6 parts, the 
Earth will hauc 37 parts, if Mars zbe one part, the 
Earth is 13,'if Mercury % be one part, the Eerthis 18, 
if the Mooney be onepart, the Exrth will continue her 
42 times. Beſides, I hauedrawne the Axis inthe grea- 

ter Planets, as being bodies Magreticall: for I truſt 
that theſe following times will difcouer whether th 

be paralell one to the other,orno,as alſo what natur 

motions elſe they haue, becauſethat Aſtra netert, auis: 
ſtar in atre, aut piſcis in vnds, and here it might be 
els that we hope that many new points in Philoſo- 
phy and Aſtronomy will blofſome and ſpring out of 
ehis kind of learning hereafter, 


T hine in all affeQion,, 
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CHAPTER I. 


Of Bodies «M agneticall, 
Saf HAT we defineto bea Magne- 
—_ ticall body, which ſeated in the - 
_ ether or aire, doth remaine and 
place itſclfe in one place or kind 
of ſituation naturall, nor alte- 
CN £ J rable; as all ftarres do, and the 
W/E great regent Globes of Saturre, 
Mars, Iupiter, the Sunne and the Earth do; or ſuch as 
with reſpe& andattendancefollow other Globes, as 
the two ſtarres which ſupport Sater-c, the foure at- 
tenders vpon Zepiter, lately difcoucred by the trunke 
ſpeQacle, the two:traueſers about the Sunne, called 
Venus and Mercury, and laſtly the Moane, which doth 
_ follow,oggo abouttheEarth, andreſpeReth the ſame 
| B always 
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alwayes with one pole: and therefore hath a peculiar 
Magneticall vertue that guideth her in this kinde of 
fituation. WEE HA | 

All Magneticall Globes haue ſome parts of their bo. 
dies which bealfſo Magnericall, which being ſepera- 
ted from their proper globes,and no way hindred,w11l 
ſeate themſclues or be, ſeated vnto the naturall ſicua- 
tion of their particular Globes. 

The Earth,whereon weliue and moue, hath two mi- 
nerals that be Magnericall, the one is the Mrgner or 
Load-ſtone,which draweth iron vnto ir, and this iron or 
ſteele is the other. Either of theſe two being conueni- 
ently,and artificially placed in the aire, or ina boat 
on the water, freed from all obftacle and renirency, 
will place and reſt certaine parts of themſclues, which 
be called the poles of their body, reſpondent vnto the 

oles ofthe Earth, which ſituation we call North and 
South, becauſe they be parts of the 4Z4gneticall globe 
of the Earth, who by her attractive and diſponent ver- 
rue, doth thus direct and fituate them. 


ona. 


CHADP.1II 


_- 


Of the Magnet ftone, his forme and caps. 


FESFX He Magnet ſtone is heauie and maſlic, 
? WN/ like vnto iron,hauing muchſteele and 
: iron in it, this ſtonewillattrac, hold, 
BR diſperſe, and compone like a little 
88 carth other lefſe Magnets and Magne- 
* #icall formes of iron and ſtecle to his. 
conformitic of sxjs and poles. This ſtone is called rhe 

te TTY Magnet 
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Bodies and Motions. ' 3 
Magnet, of a countrey in Maczpon1a fo termed, 
where plenty of them are found, itis called Hercules 
cone, of a City of chatname, and itis called the Iron 
ſtone of drawing ir, we call it the Load-ftore, the Ada- 
mant ſtone and the Oſmound ſtone in our Iron-mongers 
ſhops; becauſe of his leading dire&iue and attratiue 
cnalice, and itis well termed the Oſmound tone , be- 
cauſc he is as it were Os mundz, the bone of the world: 
. forby his vertue Magneticall he is like a bone and pil- 
lar whereby this world and globe of the Earth is fii- 
ſtained and ſupported in his 1uſt ſituation, as thelitle 
world ofthe body of man is ſupported by his bones. 

The colour of the Magnet is like to duskiſh iron,of 
a ſad browne and ſanguine colour likea liuer, ſome of 
them are cole-blacke, blewiſh, aſhey, or of a whitiſh 
colour. Some are as heauy as iron, any and ſollide, 
other rare porouſe as a ſpunge, ſome very hard not to 
be cut with axe or chiſcll, but muſt be ground and fa- 
fhioned on the grind-ſtone, other are very ſoft. 

Thebeſt and ſtrongeſtare commonly found of one 
intire peece, ſuch as 4 of one mine and broken from 
the rocke are of one ſtrength, it they be ſuddenly ſeue- 
red; ſome Magnet FE, th very weake and of little 
force to take vp, only good to moue the Needle. The 
- ſtone is not ſo ſcarce,but that in all countries oneſorc 
or other of them are to be found. 

It is very conuenient and neceflary for diucrſe vies . 
and demonſtrations to haue the Load fones ground 
and formed by the grind-ſtone : or otherwiſe ſawen 
with ſand and emery into diuerſe formes, faſhions, 
and figures,and after by the Cutter of precious ſtones 
tobe finely poliſhed : and alſo artificially capped and 
armed with ſtecele, or iron, by the hand of ſame inge- 
2 nious 
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aious'Smich. | 
The firſt forme of the Magnet, which I offer vato 
your eyes, Table 7. Fig. 1. is alarge one;in faſhion ofa 
_ round ball boule or globe,and we do call ita Terre/ls, 
: or. 


Boates and «Motions. We" 


or little earth, becauſe that vponthis figure ofthe bo. 
dy ofthe Magnet ſtone, we ſhall hereafter ſhew howto 
find naturally th: poles and the reſt of. the. circles of 
the Spheare, prouing vnto your eyes alf kinds of 
Magneticall demonſtrations on it,and ſhall after,moſk 
fitly and naturally, declare haw to obſerue them in 
trauelling orſailing vpon the great 2agreticall globe 
of the earth. This forme may be artikcially capped 
and armed with ſtcele,or irongat his two poles, Tab. 1. 
Fig.1.4-b, for to take vpiron waights, or to touch 
Magneticall needles withall. | 
The next faſhion is aronnd and flatforme;of a rea- 
fonable thicknefe like-a coite,. cake, halfe boule, 
Holland-checſe,or part of a columne, Table 7. Fig. 2, 
and maybccalled a Semzterrella his poles, Tab.1.Fig.2. 
« & muſt be ſituated in the middeſt of the ſides of the 
roundle, This forme may be capped artificially at ei- 
ther pole, Tab.l. Fig.2. #6 with two ſquare teeth of 
iron, Tab. 1. Fig.2.4 b, deſcending at righc angles to 
the line of the axis, Tab.7. Fie,2.4b, and this is. al- 
moſtas conuenient as the former-in the firſt figure-of 
this firſt Table for all Magneticall demonſtrations, 
which are performed onely vpon a Meridian circle 
thatpaſſerh by the rwo poles, which'this forme haths 
And the ſtone for this forme. is morercadily procured 
then thatis of che firſt and globous faſhions .. 
The Oval and long forme like an egge,Tab.7. Fig.3. 
is thought to- be the beſt faſhion, by. ſome. for to 
_ touch the needles of the ſea Compas withall, and ro 
take vp waights at one end, T46.7. Fig.3.46b, becauſe 
he hath along diameter line,Tab.7. Fig.3. 4 b; | 
Thelong egge forme flatted at the bottome with 
wo iconteeth from the two poles,Tab.l. Fig.g. ab, as. 
Wolf B3 the. 
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the Semiterrella hath, Tab. 1.Fig.2. 4 b, the ſquare 
 formes with foure tecth from the rwo poles, Tab.7. 

Fig.s & 6.4b, wo teeth at one end, all theſe are ve 
fit faſhions to take vp great waights , and to >a 
Magncticall bodies and inſtruments withall, as ſhall 
be hereaftet ſet foorth. 

Therebe many other faſhions thatmay be inuen- 
ted and whim at pleaſure of the Currer , or as the 
Load-ſtone will be fitteſt for, as the ſixth ſquare,7 «b.7. 
Fig. 7. the ſixe angles vnequall, Tab.l. Fig. 8. The 
foure angles, Tab./. Fig. 0. and of wer (197 faſhi- 
ons,as Tab.I. Fig. 9.11.12. which may bedeſcribed, 
all which' being flatted or rounded art their poles, 
Tab.l. a b, hauing their caps with one or two teeth, 
will take vp by them both, or ſcuerally, and are good 
ro touch needles, wiers, kniues, daggers, and ſuch 
like long formes, to give rhem vertue to take vp ſmal- 
lerwiers, ſowing-needles and ſuch like ſmall waights, 
or to'giue the vertue polar. 

' You maycap and arme ſome kinde of formes of 
Magnets with toure teeth , rwo teeth from the fide 
fatted at either pole,as we haue deſcribed Tab./.Fig.7. 
which hath foure ſquare iron recth, like a foure foo- 
red ſtoole, toraiſe vp waights with foure teerh toge- - 
ther. 
If you had a Magnet ſtone of a flak forme, thar had 
his poles in the center of the ſtone, as theſe I haue de- 
ſcribed haue their poles in the ends, then you mighr 
place one ſide with his pole downeward, and the 0- 
ther ſide vpward ,and/prouide you a cap forthe vpper- 
moſt ſide,like a Grecke P [ \, and a cap for thenethe;- 
moſt{idelike a Slauonian T | | }, and theſe being arti- 
figially and diſcufſiuely faſtened to this gen, 
as would 


 — 
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would take vp waights with five teerh, as itwere an 
hand with fine fingers. 

I have drawne a line 46 inall theſe formes,paralel! 
to the axrs of the Loadſtone, tothe end thatthe caps of 
iron, croſfing the poles andax#s ab atright angles, 
may be the better perceiued, 

Neuertheleſſe, in faſhioning of ſome Load-fores, 
the axis cannot fo aptly be alwayes placed inthe midſt 
of the ends of the Loa4-ſfores being flatted , vnleſſe 
there be a greater part of the Lord ſtexe taken away, 
& the bulke very much deminiſhed, which wiltlefſen 
much the ſtrength of the ſtone : for the greater that 
the bulke is, the more is the ſtrength of the Magnet. 

Therefore I haue ſer downea rype in the laſt place, 
Tab.l. Fig.12. where the diamiter 4b licth awry, and 
the poles be ſituated higher and lower at the ends, 
and yet the Lodſtone ſhall rake vp as much in waight 
as if his diamiter lay not obliquely, 

The hilly knobs and angulous parts of the Zoad- 
ſtone may be ſawen away with ſand or emer;, without 
any hurt to the vertne of the ſtone, and ſometimes 
many ounces may be cut away without any loſſe of 
Magneticall vigor, eſpecially if any ſubſtances of o- 
ther nature be Sins 1, i and agglutinated to the 
Magnet , which may be knowne by their colour and 
hardoefle very cafily. 

Alſo, if there be any cauiries and hollow places,or 
broken parts of the*Loadſtone that do diminiſh his ver- 
we,ordisfigure his forme, this may be ſupplied, men- 
ded and filled,ceither witha peece of another Zoadfone, 
or with a cement of the powder of the Load/tone, and 
the filings of ſteele or of iron brayed and grinded very 
ſmall vpon a painters ione , mixed with rozen and 
Ti WAXC,, 
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waxe, melted and-coloured to the colour of the Map 
xet that is mended, putting into this.cement more or 
leſſe of the filings, according to the ſtrength of the 
Loadſtone, 1c with this cement, and ſuch like glu- 
tinous matter, make diucrſe formes of Magreticall 
bodies artificiall. | 

It is very conuenicnt for makers of ſea-compaſſes , 
and maiſters of ſhips to haue a fagrer well capped, 
that taketh vp at one end halfe a pound waight at 
leſt, for it is not whollyneceſlary thatthe ſame ſhould, 
be of the beſt vigour and ſtrongeſt rocke: for all Load- 

ſones,both of greatand leſle vigour, haue the ſame fa. 


- culrie Magnetzicall to all intents and purpoſes. The 


reater ſtones of the ſame rocke haue a larger vertue 
then thelefle,and cuery part and ſmall peeces of Mag- 
net ſtones haue euery one of them the ſame vertue and 
vigour Magneticall the great ones have, ſauing thar 
they be more weake, and not alwayes proportionable 
in ſtrength vnto them. 


' CHAD. 111. 


Of Fron, 


EIT Ron is amettall decotted out of the 
8 4 | Loadſtone ,, or out of a mine of thar 
< {2/x\ kind . The beſt iron-mine and Load- 

( Pont is all one thing and body Magne- 
4 » © $/ zzcall, for it being placed artificially, 
57, either in the aire or vpon the water, 


mouerth North and South, attraQeth other iron vnto 
it,and performeth the ſame concluſionstharthe Mag- 
| | nes 


s. 
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net ſtone doth, | 

This mertall is heauie and of a blewiſh blacke co- 
lour after that itis tried from rhe drofſſe, and is made 
ofcertaine iuces and vapours in the conuenient bow- 
cls ofthe carth by a ſpecificall vertue working him. 
Beſides the mine this mettall js exco&ed out of di- 
uerſe ſtones, ſfands,carths and clayes of diuerſe colors, 
which haue much Iron-like matter in them . 

If fomeclay veburnt in the fire, being of a long 
forme, cooling North and South, after being hung 
on a thrid in the aire, or put intoa diſh in thewater, it 
will turne and moue it ſelfe too and froe, till it reſt 
North and South, and ſome clay being burnt, will 
ſhew a little iron vpon his ſides that was melted our 
of him,ſo that this Magneticall ſubſtance of iron is nor 
very ſcant to be found : for in all countries and regi- 
ons there is great ſtore of this merrall, being the prin+ 
—w_— matter of the externall barke of the globe ofthe 
earth. $:-4-- 

Steele and ironare the beſt Mugneticall materials 
for Magneticall vſes ; becauſe by the Smithes skill they 
will be extendedand faſhioned into diuerſe formes, 
fit forthe praiſe and vic of Magneticall demonſtra- 
tions. Ofthis mertall are made caps for Loedſtones of 
diuerſe formes with teerh, to take hold of , and lift vp 
great and ſmall faſhions of waights of iron, and dt- 
uerſe other Magneticall needles and formes. 

Waights of iron are made of diuerſe formes, as 
long and narrow at the top, Tab. 11. Fig.1. to be ta- 
ken andlifted vp at one nd of the Loadftoxe, and with 
one tooth. Others haue an headlefle croſſe vpon the 
waight, as T«6.71.F7e.2.long,and finely fmoothed a- 
'boue, that the Zoadftone may _— better hold br 
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both his teeth. Some greater waights may be made 
in faſhion of an ankor, Tab.71. Fie-3. with a croſſe 
head, or.in forme of alithe,T46.7 7. Fig:4.alſo you are 
ro hane in readinefle longer formes of iron and wiers, 
great and {mall, asyn Tab, 1, Fig.5.t0 _—_ a- 
| | | wa ONC,. 
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lone, or one atthe ende of another : alſo very ſmall 
wiers of iron,the length of a barly corne,Tab.17. Fi.6. 
are fitro ſetvpon the Meeret, for diuerſe intents and 
purpoſes. | 
 Itis goodto ryan: wvup of iron reaſonable 

thicke,Tab.1 1.Fig.7.round plates of iron,T#b.11.F1.9. 
and roundrings of iron ofdiuerſe weights and bignes, 


Figure 8. 
Itis conuenientto haue diuerſe direftory Magne- 
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ticall needles, great and (mall, Tab.17. Fig.10.t1efor 
dyals and inſtruments, and needles for Compaſſes, 
Tab.11. Fig.12.& 13.tofaftento the-Cardes, ot'to 


take off at pleaſure: we vic ſhort wiers faſtened to 
thrids; and a little Zogaſtone in a thrid to take vp'a 
waight. Pee nb + 
Alſo-it is neceſſary to haue 1nclinatory-needles, 
Tab.1].Fj2,16. to put into his ring, and a ſhort one 
with a Lute-ſtring in the middeft, Tab.1 7. Pig, 17. or 
elſe put ina frame of brafle or filuer, as Teb.77. Fig.18, 
ro find the pole of the Loadftoxe, and to demonitrate 
his oblique inclination to the Zoadftore,as he is caried 
abour him, or elſe to haue a little round Loadſtoxe pur 
intoa frame withan axletrce,hauing his poles marked 
Fig. 19. which applied about -the Loadſtope,.tyrneth 
and conuerteth it ſelfe diuerfly, alſo it is fir to haue 4 
ſhort and thicke needle, Tab.//.Fig.20.intothe end 
of it, there is tobe put awier offiluer , braſfle, or of a 
Peece ofa Vhale-bone, for vies hereatter to.badechs 
red, Alſo along wier thruſt «hrough a corke(=ig.27, 
ſcrueth for Magneticall vics.in thewater, Theſeformes 
of iron, with others that the ingenious will eaſily in- 
vent and make, are very fitfor Magneticall demonſtra- 
tions, as wellas thevariety of Magnet ſtonegare. 
v4 hd Cc: "Chap. 


[== =_ 
. 


12 MA Treatiſeof Mapneticall | 


m——_==FWK 


CHAP. 1111. 


Of the Earth. 


IEP ENE His great Globe of the Earth whereon 
j MN we moue and travell, is found to be 2 
Magnetzcalldody, by ſuch as haue tra- 
I-P&MR nelledand fayled round about her, as 
a4 Sir Francis Drake did, and M. Candrſh, 
—TT whoſe Megneticall Compaſſes were al- 
| . wayesdiretted Magnetroally, that is, the Lilly of their 
| Compaſſes was tured alwayes towards the Narth- 
pole in all places whereſoeuer they ſayled, by the ver- 

cue MHagnerrcall, and diſponent facuhy of the Magne- 

titzll Globe of the Earth, as it is demonſtratediin the 

X X'V. Chapter of this Booke. Alſo by ſuch as haue 

made their courſe northerly and ſoutherly; ithath bin 

obſerued that 'the Aagneticall Inclinatory-needle 
doth in enerycleuation of the pole conforme and ap- 
ly ie felfe, or rather is conformed and difponed vnto 
the 2x#s of the Earth, according vnrto certaine corre- 
ſporidenc' angles tothe Tarttude, as it 14 demonſtra- 
red inthe XIT.XIHI1.,XKXXV.& XXX VI. Chap- 
ters of this Boske, whereby4tis demonſtratiuely to 
be concluded, that the Earth is a Magmeticall body, 
dx6Ring borkher felfeand che other two Magneri-” 
cill-bodieinto the North and South, by the vertue of 
her Merithiin circles 4nd parts, #s is demonſtrared in 

the I X. chap. and others. | 

f - Morcover;the Earthhath naturally two Xagneticall 
| poley7ymo the whieh theſe meridionall parts do di- 
WE. Co | Sp | rc, 
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re&, bend &force,nor only Magnetzcal{ bodies ncere 
the Earth; bur alſo her owne mighty ard maſſic frua- 
tion, ſtability and firmeneſſe, and featerh her ſelfe fo 
| ſtrongly vpon her two poles, by her naturall and 2742+ 
' neticall vigor, paſſing from her meridionall-parts ta 
the poles, as if ſhe were tied by many mighty ſtrong 

cables vnto two moſt firme- pillars, farre fironger 
then any Hercwles pillars, nor tobe remoucd by any 
force frrom her naturall poſition; which thing, ific 
might chance that ir ſhould come to paſſe, yer ccr- 
ainely ſhe would retume' againe vnto her former 
firme ſeate and place, as all MHrgneticall bodies and 
dire&ory necdlcs do, as is demonſtrated hereafter, | 
Thus we proue that the Earthis placed and firmed 
by her XMpgreticall vere, and notby her grauity and 
waight, though that the parts of che-Earth do con- 
ioyne and adhere together by their grauity mouing to 
their Center. But the Aagnericall nature moueth, con- 
formeth, and firmely ſeateth irſelfero the poles and 
Ax1s. - ' 
Now for that the poles of the Earth do alwayes, by 
their natural vertues hold the Earth North and South 
in one certaine and vniforme {ituation, eleuation and 
place, there is no doubt but char-the: wholc globe of 
the Earth, jnwardly tored with many materials 'and 
rich minerals, & outwardly adomed with many trees 
and .excreſcences, all for the vie of man, with liuin 
creatures innumerable, as alſoin reaſon. ic is an vnfal- 
lible certainty , that the Earth hath, ather firft crea- 
tion, beſtowed vpon her a globous and ſtarlike vigor, 
or intefligence, whereby ſhe may, hauing her whole 
parts vnited together,by the vertue of grauity-vato the 
center, and herplacemadedurougneicdlly byher 
JAbgs C 3 poles; 
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poles vnmoueable,; yetmoue naturally, keeping her 
place circularly & diurnally out of the Welt into the 
Eaſt, to the ad that all creatures ſhould receiue the 
comfortable and liuely beames ofthe Sunne, and the 
influences of the reſt of the Planets and Starres. 

This motion many learned men haue attributed 
vnto the Earth, forthe benefit of calculating the mo- 
tion ofthe Planets the better, which naturally ſhe hath 
in her ſelfe; for euen as it were needleſle for a wheele 
to haue her nauc, ſpokes and rimme abouther, if ic 
ſhould not be vſed to rurne about; ſoit were to no 

urpoſe that the Earth ſhould naturally haue a glo- 
9vi4 body, two poles, an ax#s, meridians and zxqua- 
cor; as (hall be demonſtrated hereafrer, parts fit for 
circular motion, and not for to turne her #quator and 
aralels about,as the wheele doth. 

Although theſe arguments will hardly perſwade vs 
to belecue the earths motion;yet becauſe that iris late- 
ly obſerued vnto our ſences by helpe of the truncke- _ 
. ſpeQakle, both by Galileus and Kepler, famous Mathe- 
matitians, that the greatbody of the globe of 7upsrer, 
being twelue times greater then the Earth,doth turne 
abour inlefle time en a day vpon his ax/sand poles, 
who alſo haue obſerued foure Moones, attendant. on 
Inpiter which moue round about him, the ſloweſt in 
14 dayes, the nextin ſeuen dayes,and the reſt in ſhor- 
| rertime. So likewiſe ohz Fabricius hath obſerued,that 
the great globe of che Sunn, hauing three great ſpots, 
like continents in him, and being nw times greater 
then the Earth,co moue about his 4x/s and poles neere 
the time-of teu dayes, or thereabouts , ſo Galileys 
and Kepler haue ſeene the Planet of Yexus to moue a- 
bout the Sunng inten moerhs, and to hauc her Light 
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From the Sunnen this time increaſed and diminiſhed 
vpon her body, as we ſee the Moone here neerer vnto 
vs to haue; therefore it being certaine by obſeruation, 
that the globe of /upzter and the Sunne do turne abour 
their 4x/5 and poles, whoſe materials we know not,we 
need not doubt that the Earth ſhould hauea circular 
morion for her great good . But how the Earth doth 
rurne circularly we cannot well ſce it, with the ſence of 
ourcyes, vnlefſe we had them placed in.another glo- 
boibbdy and ſtarre, as if they were inthe Moone, 
where we might ſee the ſpots ofthe Earth to turne a- 
bout, as well as now weſec the ſpots in the Sunne,and 
Iupiter to moue circularly in their place. And as con- 
trariwiſe our eyes here on the Earth do ſee that the 
Moone doth not turne abour, by the placing of her 
ſpots,alwayes in one faſhion vntovs:for we may ob- 
ſerue with our cyes, that the Moone hath-poles of a 
kind of Magnetzcall nature, which doalwayes hold her 
to behold the center of the Earth, and ſo ſtayeth and 
conformeth her, that howſocuer ſhe moue, higher or 
lower, or whereſocuer ſhe be, yet alwaies the ſpots of 
halfe her globe be alike apparant vnto our eyes,.and 
conforme her to behold the center of the Earth with 
one pole: neither doth the Moone turne about her 
body vpon two poles, as the Earth doth vpon hers, 
| but is kept firme and vamoueable from circular mo- 
tion, about her ax-s, by other two poles that be ypon 
the edges and #quator of herbody, becauſe her ſpots 
be alwayes alike on her Eaſt and Welt fide, that 
hold her firmely & ſtiffely that ſhe can by.no meanes 
- .turne about vpon her firſt rwo poles: Forit is the 
vertue polar and Magneticall that holdeth all globes 
in thcir poſition whatſocuer, Belides,the Moone hath 
472: 5 2 RBt another: 
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another vertue giuen her ather firſt creation, whereby 
beholding alwayes the center of the Earth , and mo- 
ving neerer and further from the Earth, as tied with 
an axletree, ſhe moneth,ſlideth, and paſſeth moneth- 
ly aboutthe Zodiacke, that all the parts of her globe 
may be illuminated andrefreſhed with the beames of 
the Sunne, and influences of the Starres : foras a ſhi 
vpon the water is dire&ted cuen forward by the ſterne 
and ruther, which hath not only a right line to dire& 
forward, but alſo a right arfgle deſcending downe- 
wards, that ſhe waue not fidelings or turne abour; yet 
hauing this poſition, if ankors be layd our, either "Sq 
ward, orbackward, or fidelings, witn their cables on 
boord , if there-be force or vertue on boord to hale 
forward, ſhe mouerh forward , if drawne backward, 
ſhe goeth backward, if pulled by the cable on the lefr 
hand, yet keeping her poſition, ſhe beraketh to that 
hand, and fo to other parts. Euenſo the Moone being 
ſeated, as afore is ſaid , doth moue onher axzs,higher 
or lower, on this ſide or on that; according to the: 
vertue & ſtrength of the multiplicity of her axletrees, 
being her limbes to ſtay and moue withall,as the body 
hath armes and legges , with variety of muſcles to 
moue on all hands. 

But the Earth,whereon we liue and trauel), hath ne- 
uer bene found by any to haue any poles in the zqua- 
tor of her body, or neere the ſame : for if we were fo 
happy to find any in-the Eaft or Weſt ofthe earth, 
then the matter of longitude would be perfeftly at- 
rained vnto , which hath ſo greatly buſted all the inge- 
niotis wits of the world: and therefore weaffirme thar 
the Earth:doth turne abont, becauſe there are no 

poles in the zquator'to! hinder her, as there is inthe 
ap ' Moone, 
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Moone from circular motion, But leauing theſe mo- 
tions to others that do labour more therein, here in 


this booke I purpoſe onely to 'intreate of the great 
globe of the Earth, as ſhe is a Magneticall body,which 


ſhallbe firſt performed,by way of imitation,ina little 


Maeneticall carth, or Terrella and Semiterrells , made 
ofa round Loadftone and Adamant, whereby we ſhall 
plainely and ſenſibly demonfirate, that. there be wwo 
poles, an 4x#s, meridians, paralels, and an. zquator in 
cucry Lvadſtone and Magnet, and we ſhall produce 
many other pleaſant demonſtrations, maniteſt The- 
oremes, and ſenſible praiſes vnto your cyes and vn- 
derſtanding, which weſhall after illuſtrate tobe inthe 
globe of the Earth , to proue ic ro bea third Magners- 
call body, different in ſubſtance from:rhe other rwo 
Maegneticall bodics , ſpoken of .in the: two former 
Chapters. | 
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Of the two Poles, and how theſe points 


are found our, 


Sad He ancient Mathemartitians and Aſtro- 
IN nomers of formes times, obſcruing 
Sg the diurnall motions and apparences 
FR | of the Planets and Starres, fained cer- 
FI=eS8s tine fixed poles, and othercircles in 


the heauens, by whichthey diſcourſed 


* ofthe riſings, ſertings, motions, and ofthe places of 


the planets and ſtarres ; never nogining fa; Hel 
| ained 
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fained matters were natutally and ſenſibly to be found 
in the globe of the Earth, much leſſe to be ſcene natu- 
rally, and in around Zoaad/tone, and in all other formes 
of the Magnet ſtone, being long ſeuered and keper 
from touching and couching in the bowels of the 
Earth. | 

Iwill firſt proue how the rwo poles are found our 
in the Maener ſtone , which are very neceſſary to be 
knowne, before that the Load-forc be faſhioned into. 
any forme, for the better proportioning ofthe ſame. 
ard this matter may be accompliſhed fixe or feuen 
manner ofwayes. 

Thefirft way is to role the Loed fe in fmall and 
dratic filings of iron, and abvur thoſe parts where the 
poimrs and pbles be, there rhe filmigs will cleave faſt 
im great hviſittdes, and arthepolewill ſtand and be 


. ere&ed vpright, marke theſe places with Chalke, 


Tripoly, Red-oker, or withan hard file for the poles, 

The ſecond way.is to hang a ſowing-needle by a 
echrid, or a fmall wier, Fab-11, Fig. 14. or as in Table 
111. Fig. 1. oucr thoſe places of the Loaaſtvne where- 
about Ie poles are likely to be, and thencedle and 
wicr will moue from his perpendicularity, and hang 
direQly ouer the point, and deſire to touch the pole, 
So likewiſe, iftherebea ſmall pecce of a Zoad-ftone, 
T4b.11. Fig.15.cemented to athrid , and heldſo that 
one of his poles bend downewards , and jt will affe& 
t> touch and to vnite it ſelfe to the contrary pole in 


the ſtone. | 
Thirdly, rake the needle of a dyall, orſome ofthe 


direQory needles, before deſcribed,T«b.11. Fig.10.0 


11. place the fame bring touched Magnetzeally vpon 
his pin or ſtake, T&6,1 71.Fig.1, then turne the _ 
oF | 086-- 
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Pont round'abont , holding ir ſomewhat .neere vnto 
the needle, and jtwill pointat rhe pole of the Megner, 
deſiring to rouch 1t. | 
Fourthly, take a peece of ſmall wier, of iron or 
ſtede, ſuch as is made for Virginall-ſtrings, Tab.17. 
Fig.6.and cutoff a part as long as a _— corne, and 
ſet it vpon the Load-ſtore, __ itwill ſticke faſtar one 
end vnto it, but ere& it ſelfe;.atrheother:end, and be- 
ing put forward, will ſtand. vpright oneiprhere, where 
the pole ofthe Magnet is,Tab. 111. Fig.z. 
Eibly, takea little Inclnatrory-necdle, before deſcri- 
| bed,Tab.1.Fig.17.thathatha Lute-ſtring put through 
him, or take chat /»c/ingtoryweedle which is placed on 
2 irame,anf borne vpon an 4x7s, T&b.11.F:g.18. and 
cary cither ftheſe round abourthe Laadſtone,and they 
will conforme themſclues obliquely vnto the ſtone, 
and onely atrthe poles will dire@cthe points of their 
cads perpendicularly ouer the ſame. Alfo take the lithe 
round Meenet, betore placed vpon his axletree and 
frame,T#b.1 7. Fig.1g. hauing his two poles marked, 
and this ſtone will tune and conforme it ſelfe ro the 


Leadſtone, apd apply his contrary pole dire&ly ouer 
one of thezpoles of the Loadftore. 
Sixthly, place a ſmall wier vnder the Logd/texe, and 
it will follow to the pole thereof, and cleaue and hang 
tothe pole it ſelfe, which is ro be marked. 
 Seuenthly and laſtly, rake that wier that is thruſt 
- through a corke, T#b.1 7. Fig. 21. and purtit itt water, 
holding a Loadſtoxe vnro it, and itwill draw neere,and 
benditſelfero igyne.to the pole ofthe Magrer. 
It a ſtone be Guided and ſawen in two parts from 
one pole to the other, or by aparalell,7ab.717. Fig.3. 


the poles will be in their paralell - 19M ab.111.Fig. 4 
| Yooh 10S. «b, 


20 ATreatiſeof Mapneticall 
4-b, and are to be foundiin the middeſt of the ſubſtance 


of the. Loadſtone, vnleſſe, they be drawne afide by ex- 
creſcenſes and leuities. 


Cpemm—_—_ 


"CHAP. vi. |} 


——_— 


Of the vertue of the Poles. 


= Here is no one part of the Loadſtone 


"Y 


Ss | that hath ſo greatavertue ro attract, 


" 


lift vp, and conforme Mazreritally as 
FW the Pole hath. And although tharfome 


ding tothelargeneſſe ofthe cord in the ately, the ar- 
traction 'ſhall be in ſtrength : for then the middle 
cords would be very ſtrong, and ſtrongerin lifting vp 
then the other; becauſe their cords are curtalled at the 
#quator , which deuideth the Loadſfone into two na- 
rures. But becauſe Magneticall bodies do molt ap- 
ply and conforme themſelues vnto the Poles, & make 
one ſtraight axis withthe center of the Magnet : ther- 
forethe attraction and apprehenfionar the Poles, is 
more ſtrong then it is in/other paralell places of the 
ſtone, where the 2fegnerieall bodies conforme _ 

| =P 
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apply obliquely vnto the Terye/la, whereby the attra- 
ion and apprehenſion in the ſpaces neere the xqua- 
tor is weaker,and lifteth vp leſſer waights. 
Magneticall bodies haue two poles or points, the 
one is North, and the other is Soyth,which be knowne 
either by hanging a Loadſtone leuelly in a thrid, or pur- 
ting it in a wodden diſh to ſwim in a baſen of water, 
and then the one Pole will alwaies turne to the North; 


D 3. aud. 


| 
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and the other to the 'South, which are to be marked 
accordingly. | | 
But whether that Pole thar/ſeareth it ſelfe South or 
North. maybe termed by:that part which it reſpe&- 
eth, ſome haue laboured much to cleare. It you 
chance to find out the rocke where the Loadfone doth 
grow , where you purpoſe to take out a part of the 
ſame, marke your part with notes for the North and 
South, then cut out your peece out of the rocke, and 
ut it into a bole to ſwimmeon the water, and your 
markes will be turned to a contrary ſituation, to that 
they had in the rocke, and the North notewill be tur- 
_ South , and the South North, and ſo would the 
rocke of the great Magnet itlclte, if it were ſo placed, 
make the like alteration in his ficuation , by the gene- 
rallconformation and dire&ion of the mighty Mag- 
zet, the globe of the Earth. Therefore thereaſon why 


" thatthe Loadſtone it the boat vpon the water, turneth, 


bendeth, and (eaterh it ſelfe to a contrary ſituation,to 


| > thar he receiued and had primarily,whileſt he was in 


the bowels of the Earth, and vnited with the body of 
the great Magret, is becauſe that euery peece and part 


ofa Load-ſtene,being ſeperated from the whole where- 


of he was a part, is now become a perfeCt, complete, 
and ſole Magnetzicall body, and is as it were, alittle 
carth of it ſelte, hauing all the proprieties Magnet igall 
that the great Earth hath, as his two poles, meridians, 
xquator, and ſuch like: and therefore according vnto 
thenature of Magneticall vnion,bereafrer ſpoken of in 
the X X'LI. chapter, will inno wiſe indure, and can- 
potbe, ſuffered to match and ſeate it felfe as he did 
before, bur thioketh it more natural, and a thing of 
more pezfeion and conucnieacy to turne his aſpect 

| | 4 
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a contrary way, to that he had primarily at his firſt ma- 
king and endowement with Magneticall vertue, 

This alteration of polity is robe obſerued likewiſe 
in Megneticall needles, and-long peeces of iron that 
be totiched , and animated, and adhere to that part of 
the Load-ftone, which ſeateth it ſelfe North; which be- 
ing at liberty and feperated from the Zoadſfopy , will 
eurne that part and end that was touched at the North 
pole, and ſeate it alwayes inthe South, and it ſhall be 

(ficient for vie roknow and marke with a nore which 
is the North-pole of your eMagrer, and which is the 
South-pole. - | 

- There is another vertue in the Poles of the Load. 

ne, and that is, that the South-pole turned downe- 
ward, will take vp more then the North-pole will, and 
the North pole will ereQ a greater waighe chen the 
South partor pole will, as ſome fay, Tab. [1.Fie.2. 
a b. But I hauc alwayes obſerucd, that the Pole ofthe 
Magnet tharſeaceth itſelfe North,is alwayes the moſt 
vigorousand ſtrong Poleto all intenes and purpoſes : 
vrieſſe he lacke the quantity and like ſubſtance the 
South part hath. 

Theſe Poles which be in the ap Magnet of the 
globe of the Earth, hauea maruelous ſtrong Xagne- 
tica/l power imparted vnto them, that they cannot be 
eurned either higher or lower, or moucd to the right 
hand or tv the left, but hoid the Earth continually in 
atrucand certainepoſition and place, and won if - 


any force or power ſhould moue their grear-ftrength 
awry from the true ſyte and meridian latitude , re- 
ene to their right ſyte and place againe, and this is 
rhe true vertue of the Poles of globes,whichthe Sunne 
and 7apiter haue as well as the Earth... 


Theſe. 
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and the other to the !South, which are to be marked 
accordingly. 

But whether that Pole that ſeareth it ſelte South or 
North maybe termed by that part which it reſpe&- 
eth, ſome haue laboured much to cleare. It you 
chance to find out the rocke where the Load/tone doth 
grow , where you purpoſe to take out a part ofthe 
ſame, marke your partwith notes for the North and 
South, then cut our your peece out of the rocke, and 
put ir into a bole to {wimmeon the water, and your 
markes will be turned to a contrary ſituation , to that 
they had in the rocke, and the North notewill be tur- 
ah South , and the South North, and ſo would the 
rocke of the great Magnet irſclic, if it were ſo placed, 
make the like alteration in his ſicuation , by the gene- 
rall conformation and dire&ion of the mighty Mae- 
zet, the globe of the Earth. Therefore thereaſon why 


"thatthe Loadſtone in the boat vpon the water, turnerh, 


bendeth, and (eaterh it ſelfe to a contrary ſituation,to 


_ * that he receiued and had primarily,whileſt he was in 


the bowels of the Earth, and vnited with the body of 
the great Magzet, is becauſe.that euery peece and part 
ofa Load-ſtone,being ſeperated from thewhole where- 
ofthe was a part, is now become a perfeft, complete, 
and ſole Magneticall body, andis as it were, alittle 
carth of ir ſelte, hauing all the proprieties Magnet iegl 
that the great Earth hath, as his two poles, meridiafis, 
xquator, and ſuch like: and therefore according vnto 
thenature of Magneticall vajon,bereafter ſpoken of in 
the X X'LI. Ehapter, will inno wiſe indure, and can- 
not be, ſuffered to match and ſcate it ſelfe as he did 
before, but thioketh it more naturall, and a thing of 
more pexfetion and conucnieacy to turne his aſpet 
a 
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acontrary way, to that he had primarily at his firſt ma- 
king and endowement with Mageticall vertue. 

This alteration of polity is robe obſerued likewiſe 
in Magnetzcall needles , and long peeces of iron that 
be touched , and animated, and adhere to that part of 

. the Load-ſtone, which ſeateth itſelfe North, which be- 
ing at liberty and feperated from the Zoadſtoyy , will 
eurne that part and end that was touched at the North 

ole, and ſeate it alwayes inthe South, and it ſhall be 
| ficient for vie roknow and marke with a note which 
is the North-pole of your Magnet, and whichis the 
South-pole. - | 
- There is another vertue in the Poles of the Load. 
fone, and that is, that the South-pole turned downe- 
ward, will take vp more then the North-pole will, and 
the North pole will ereQ a greater waight then the 
South partor pole will, as ſome fay, Tab./ [1.Fie.2. 
« b. But I haue alwayes obſerucd, that the Pole of the 
Magnettharſeaceth itſelfe North,is alwayes the moſt 
vigorousand ſtrong Poleto all intenes and purpoſes : 
vrieſſe he lacke the quantity and like ſubſtance the 
South part hath. 

Theſe Poles which be in the wa; of the 
globe of the Earth, hauea maruelous ſtrong Afagne- 
tical power imparted vnto them, that they cannot be 
eurned either higher or lower, or moued to the right 
hand ort the left, but hoid the Earth continually in 
a trueand certainepokition and place, and wal if - 
any force or power ſhould moue their great ſtrength 
awry from the true ſytc and meridian latitude, re- 
ene to their right ſyte and place againe, and this is 
rhe true vertue ofihe Poles of globes,whichthe Sunne 


Theſe. 


and 7opiter hauc as well as the Earth, . 
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\Theſe Poles be moſt certaine and ſure markes for 
all Mazneticall bodics ,.conueniently caricd to dire&t 
themſelues vnto, Tab.117.F7g.9. as appearethby our 
Compaſſes, which in all phre? of the world turne 
their Lilly into the North , whereby | the Marriner 
knoweth what courſe to rake. And the XMagneticall 
Pole, & Poles of the world,both articke &antarticke, 
are all one and notdiuerſe, as ſome hauc imagined, 
which haue loſt both their oyle and their paines; and 
this is true, by the demonſtrations and morions of the 
Inclinatory-needle , although there be many mo+ 
metnary cauſes of variation. 

Theſe Poles hold the Earth certainely in her polar 
poſition, while ſhe turnerh her ſelfe about to receiue 
the Sun-beames, and influences of the ſtarres aud pla- 
nets, forthe generation and maintenance of all infe- 
rior bodies,vpon her,in her, & proceeding out of her. 

Laſtly, theſe Poles of the Earth, in.certaine great 
number of yeares, have naturally a littleanclination 
inthepolar circles ofthe Zodiacke, forthe recciuing 
and moderation of thebeames, lights, and influences 
of the ſtarres, whereby the progretſions and anticipa- 
tions of the. xquino&tiill, and the mutations of the 
greateſt declination of the Sunne are pertecly vnder- 
ſtood, to preuent the faining of many Spheres aboue 
the ſtarres, as the ninth,tenth and cleuenth , andtheir 
impoſſible motions. . 

In fathioning the Zoadſtore , it 15 conuenient to 
makeflator roundiſh the ends of the Magnet, where 
the Poles are the better ro cap and arme them with 
iron or ſtecle, to liftvp their convenient waighss, 
Tab 111.Fig.3.&12.and asthe moſtare, Tab.!. 

Art the Pole the 'inc/znatory-need/c doth not incline 

fs THe RT + _ obliquely 
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obliquely to the ax/5,Tab.11 1. Fig.6.as the needle cc 
roabthe axis, as in other places , but aſpe&eth the 
Pole dire&ly and perpendicularly, as Tab.7 17. Fig.r. 
the needle c reſpe@eth the 4x75 b « directly, & makerh 
one line with it. 

Allo at the North-pole thartpoint of the dire&ory- 
needle,andcompas,that did behold the South of him- 
ſelfe,being applied to the North-pole, doth turne, as 
| ſomethinke, but this is truc only at the zquator in the 
ſpaces between the zquator &the 34 degree, as is de- 

monftrated in the X I I:chap.& notat the Poleit ſelfe, 

and the places neere adioyning : for at the North- 
pole, ifthe Magnet be truely poced, that point that 
: pointeth towards the South, doth point to the South 
- direc&tly,and in the places neere adioyning dothit ob- 


— 


liquely. A wicr rouched Mazretically hath two Poles, 


as Tab.111. Fig.z.the one end 4is North, and b of the 
Ti natureofthe South. | 

n p | 

_—_ | | CHAP. VIL 

a= x 

e | Of the 1A is. 

{- 

1 ESE Na He Axis or axeltree ofthe Magnet, isa 


Nl line thar paſſeth from the onePoleto 
WE! the other, by the center of the body of 


to FY F-3\S the Loadſtone, and after this order there 
PN 15 . 

IC DL XX isan Axis*vndcrſtood to be in the 

th — Earth, Tab.111.Fig.1.2.3- 9-10. In 


G faſhioning of Magners, ifa peece be taken away pa- 
h ralell fromthe Axs , then in theſe two Loadſtores the 
Axis with his poles will be remoued o_ the _— / 
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of the ſtone, as Tab.111,Fig4.4b, the. Axis in either 
eeceis in the middeſt ofthe ſtoney ſo whether that 
barkdtics be taken away from the Loaaſtove, Gr any ca- 
uities filled, the Axis will alwayes be placed in the 
middeſt of the moſt vigorous bulke of ie Load-ſtone, 
as 4 b int every figure.” 130k 26 

Itis {aid in the latter end of the V. chapter, that if a 
Loadſtone be fawen in two parts, from one pole ro the 
other,vpon the Axis, that the poles and Ax/5will be 
found in the middeſt of the buſkes of the rwo pceces 
paralel] ro the old Axis, Tab.[7T. Fip.3. and the poles 
ofthe leſſer peece will be alrered; 

Alſo when as a fide of the Load-ſtone (hall be made 
flatand paralellto his Ax#s, that fide will attra&, hold 
and vtifte wnto him! [long peeces of iton fidelings and 
paralelly, Tab.1 1 7.25 Frg.4.t thepeece of iron is ad-: 
joyned paralelly-to 4 b the Axis, as the'pole ereteth- 
perpendicularly ro it, T4b.7 11. Figis/'thewaight cis 
attracted plim-wiſe to the Axis a b. And alfo two Mag- 
nets ſomewhat long, jn forme fwinming in their veſ- 
ſels vpon the waver, wil adhere and vnite ina meridian 
paralell ro their Axis, Tab. X 7. Fre,s.that if one of 
their veſſels be haled, the other veſſel! with the other 
Magnet his loading will follow, both being faſt grap- 
led together, ſo that they cannot part afimnder. q 

Likewiſe, rake rwo Magnets, that bearmed with 
their teeth of iron or ſteele, deſcending from theſe 
poles at right angles to the Ax, to take vp,with borh : 
teeth together, & haue their Ax7s both of one length, 
as Tab.l IF, Fig.12. place the tecth deſcending from 
the South-pole, vnto the teeth that hanethe vigor fro 
the North-pole, afid they will cleauc and vnite toge- 
ther as one body and Lvad-ffone paralell-wiſe to the 


AXIS, 
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vnite their bodies together , _— tO a COIre- 


ſpondendcy of their Axis, as ſhall be declared hereaf- 


thers body. 

Ifa wier be touched Maegretically at one end,the vi- 
gor will run through 'all the wier,or Axis, and haue a 
contrary vertue inrhe other end, the one North, the 
ather South, and halfe the Ax:#s will be of one nature, 
any halfe on another, Tab. 717. Fig. 5.theend of 
the wicr at 4 is of the nature of the North-pole, and 
the endat# is of the South-pole. 

. WefſaydintheII1Lehapter,thatthe Moone doth 
alwayes tnrne one Pole of her body toward the center 
of the Earth , and moueth neerer & further from the 
ſame, as if thata long axcltree were paſſed through her 
body,& faſtned in a 10yntto the ceorer ofthe earth, on 
which the ſhould make her Epigeam and Peregeum,in 
like maner,it is to be probably gathered,that the carch 
may naturally haue a Helicall & Spirall vertueto moue 
on the Cilinder of her Ax#s in /pirall lines, nor vnlike 
the arches of rhe longirude of theday,to performe the 
- Zodiacall motion, partly illuſtrated in the. X X [ I. 
chapter by the bead , inan inſtrument of cmgs for the 
finding of the variation , where the bead,as an earth,is 
placed in the Ax/s,higher and lower,a ccord ing to Zo- 
diacall direQion, and Magneticall vertue will permit 
this /pirall motion , like as the ſap paſſerh in the earth 


from the North hemiſphere, to the South Fronince. 
| F.' E 2 t 
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this crolle endofthe needle will only affeQ to behold 


It is a thing worthy-of betrerobferuation from the 
Fruncke-glaſle, ro know whether the. Fx of lupiter 
and the Sunnebeparalell one to rthie'other y4and. with 
the Ax7s of the Earth, whithis to be:examined'by the 
turning oftheſpors about, JR ©fh 
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CHAP. VIII 


Of the Aquator. 


N all Magnetical bodics there is ani4o+ 
} tuator, or middle fence; thardiuideth 
the whole body in the middeſt be. 
rweene the two Poles, like a _— 
into-two:<quall parts, hemiſpheres, 

VA/—J and prouinces: outwardlyinthemid- 
dlepart in the greateſt circumferencetromnhepoles; 
there is-an Aequetor, circle,orline, that deuideth the 
Norrth-part of the tone fromthe South part , as:by a 


© © 


i ts... 


b 


Magnetically ,b& conueyed toany pattbetweenethis 
CAequator and the poles, preſentlythe end of the nee- 
dfe that is ofthe nature ofthe other prouince beyond 
the line ofthe Aequator, will rurne about from thac 
part, and the other end of the needle thathath affiniey 
and naturall conformitic with the pole of that pro- 
uince, wilſoffer it ſelfe, as Tab. 1. Fig. 6.7. 9. tos in 
the prouinceof the North-pole « aboue the. Aequator 
and ptickedline,the bearded ende of the needledorh 
only offer it ſelfe,and defire to apply and vnite to that 
part, but the croſle end of the need[ce wilflye from it;(o 


| border-marke J; that if a -direQory-needle touched 


the. 
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the ſouth prouince vnder the Aequators pricked line to 
the pole b,and'the bearded end of the needle will ſhife 
away. This aſſertion is not only found to be true in the 
Loadftone, but alſo in other formes of iron and-'ſteele, 
and in the greatEarth irſelfe.. As take a round plate 
of iron that hath laine ſome time quietly withour ſtir- 
ring, as Tab.1 11 Fig.6. or a ring of iron, T4b.11T. 
Fig.7.and.offer the ſides of this plare;or ring;vato the 
needle, turning them abour, and the bearded point of 
the needle will reſpe&rthe one halfe of theſe iron cir- 
cles, and the croſle part of theneedle,being of the nas 
cure of the other ſemicircle, will apply and haue re+ 
ſpe&therero. Herein theſe iron formes the equator 
and limir of the two ſemicircles, is better percciued 
where it ſhould be marked , then the poles are: for 
when the Maeneticallineedleis once paſt the bounds 
of the Aequator , preſently he turneth about his other 
pointthat reſpe&erh the contrary ſemicircle, or ra- 
ther hemiſphere, the which for diſtin&ion ſake mighe 
be painted ofa red colonr.. | 
Morecouer, if a dire&tory-needle,or Marriners com= 
pas be placed neerc the Aequator of a Loadſftone, of 
theſe iron formes, or of the earth, they will ſicuare 
themſcluecs paralel to the axzs of the poles,as Tab.17 7, 
Fig.6.7.and Tab.V 1. Fig.1. Tab I1L,Fig.1.2, and in- 
cline neither to one pole,or thre other, beingplaced in 
a right ſphere; where the poles lie in the Horizon, the 
needles ſtanding in equall ballance with the Horizon, 
looking North and Sout h, paralell co the axs. 
Whereas it hath bene declared in the V I. Chapters 
before of the vigor of the poles, that the vigor and 
ſtrength Magneticall proccedeth by little and little 
from the Aequator to the poles:, increaſing in their 
$04 E 3 paſſage 
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paſſage by the meridians vnto the poles, to the end to 
augment their vertue of retaining, & conſiſting molt 
firmely and conſtantly in the Norchand South, wher- 
by the Aequator of the earth is left voide of all vertuc 
of conſiſtence, and left free , or rather depriued of 
| conſtancy and retaining of any tirme ſituation, and re- 
ſ maining naturally, by reaſan of his great circumfe- 
q: rence and weakerenitency,moſlt apt and prone for cir- 
| cular motion , which by wn ſtar-like Vigor and intel- 
| ligence, hauing this her globous body ſo firmely faſt. 
ned naturally in herpoles, as itwere in two ſtrong 
| pillars, and fitred in the Arquator and paralels., as in 
[| Chariot-wheeles : for -circumuolution turnech her 
| + ſelfe daily about from the Wet into the Eaſt, to 
meet with, and receiue the pleaſanrbeames and influ- 
| ences of the Sunne, Starres, and Planets, for to che- 
riſh, comfort, and\ inuigor all thoſe goodly creatures 
that be placed vpon her, grow out of her, or be bred 
and conceiued in her,as al{ofor the continuall change 
and viciflitude of ſeaſons, beinga thing more naturall 
and fit that the earth ſhould thus moue for her owne 
good,then that all the heauens ſhould furiouſly moue 
to ſeruc her. 

Itis to be obſerued in faſhioning of the Magnet 
ſtone, that when the ax7s of the ſame ſhall be cut 
ſhorter, that then the Aequator remoueth neceſlarily 
tothe middeſt ofthe body of the Loadſtone,as if along 
Magnet ſhould beſawne and deuided into two peeces, 
as Tab1 11.Fig.8. vpon, or paralcll to the A:quater, the 

_ poles will be inthe middeft of the ſtones, and the Ae- 
qwator will alſo be in the middeſt of either ſtone, as « 6, 

and the prieked lines be. 
For cuery peece and part of a Loadſfone hath his 
poles 
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poles and Ar-quatoy, with the reſt of the circles,as well, 
and as naturally as the carth, or any great Afagner 
hath , and will be deuided into two iuriſdiions by 
his A-quator though before all his part was bur of one 

roumce and nature. Euen ſo if you part a needle, or 
line Magnettcally touched, in two peeces, the 
parts will haue their ſeuerall poles, as Tab. 417. Fig.s. 
the poles a6 arc in cither part ofthe wjer. 


CHAP. IX; 


Of the Meriatans, 


Sd He Meridians begreat circles drawne 
NA by the zquator vpon the Loadftbyr, or 
Wo] as may be obſerued by theneedle vpon 
the face of the Earth; from the one 
pole to the other, where-they do all 
- rouch,as inthe'centers,Tab.111.Fig.9. 
they benaturally in euery Loadſfone, and in the earth, 
and are thus found our : for they be the pathes where- 
on all Magnericall motions are trauerled and direted. 
Lay a wier ofa reaſonable length vpon the CAt1gner,as 
Fig.9.4b, and itwill turne and care ir fete vpon a 
Meridian, and point to the poles, and it he be moued 
from the Meridian by any torce, he will ſoone returne 
ro the ſame againe , and by rhis wier you may marke 
out a Meridian ; Likewiſe take a little diretory-nee- 
dle ofa ſmall diall, and ſet irvpona ſmall pinne with a 
foore, ſerting them vpon the Terrella, Semiterrella, or 
any Mrgnet, T «b.111.Fig.9.and theneedle will point 


towards the pole, make a marke, remouing the needle 


forward. 
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forward, and make more, then ioyne all the points to- 
gether, which make a part of aMexidian, and being 
continued forward runne to the pole, ſo a ſmall and 
ſhort wier placed vpon the Magnet from place to 
place betweene the zquator , andthe pole,will ſticke 
faſt at one end, and ere the other obliquely , and the 
ſcuerallplaces,bcing noted with chalke or emery, will 


ſer out a Meridian to the pole,at the #quator,being no 


longer then a barley corne, will lieflatto the ſtone, 

ut him forwards toward the pole, and then he will 
cre himſelfe a little, ſticking at the 6ther end vpon 
your Terrells, Semiterrella, or Magnet, put him more 
forward , and hewill be ereQedlefſe acutely, and a- 
bout 34 degrees from the zquator , he will make a 
rightangle with the ax/s of the Magnet , and being 
brought and placed vpon the pole, ſtanderhyypright.in 
one continued £xis,with the 4x/5 of the Loadftore, Tab. 
1 11. Fig.9. This variety of application tothe Magnet, 
doth produce a certaine kind of motion Magnetreall, 
which may be called the motion of inclination; con- 
uerſion, or conformity of one Hagpeticall body vnto 
another; but the little direftory-needledemonſtratech 
this motion beſt, being caried abour the Terre//a and 
Semiterrella , as ſhall be demonſtrated in the X11. 
Chapter following. | 

I haue, ſpoken before ſomewhar as-concerning the 
making flat of a fide of the Loadſtone, paralell to the 
axis, which is a Meridian line paralell thereto, where- 
by waight cot be apprehended, Tab.7 1 1.Fig.q. 

Therefore hauing a Magnet fone firſt ade flat at 


, the ends, where the poles are , and after a fide made 


plaine and ſtraight, paralellto the axis fora Meridian, 
then you may forme the ſtone into what faſhion you 
TSS pleaſe, 


© » x - 


pleaſe, as into a foure-ſquare, into a figure of 5,6, or 
8 equall angles or {ides, or into ynequall fides,as hath 
bene thewed in the firſt Table in many types, 

Cur a part from a Magnet ſtone meridionally; and 
that end which was placed $9uth when it was whole, 
being ſeuered, will turne North, though.naturally ac 
firſt it was the South point,as in Tab.7 71. Fig.z. the 
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poles abinthe little peeceare turned contrary to the 


poles « b in the greater Magnet. 


" CHAD. X. 


Of the Paralels. 


27 He Paralels be circles and parts equi- 
Bj diſtant from the pole, and Parale!l to 
mY the xquator,and do poſleſſe the whole 
ſpace betweene the zquator and the 
pole, as Tab.1 11.Fig.1o. theſe circles 
are pricked out, as rhe zquator is,and 
are found by the /xclinatory-needle, being caried at 
one angle about the Terre//a, and in all theſe places 
the ſmall wiers, Tab. 11.Fig.9.and diretory-needles, 
Tab.l 11.Fig.1o do apply their axis or line of length 
obliquely to the ax7s ot the body of the Magnet a b, or 
of the earth. 

For to find out theſe oblique angles in every Paralel, 
and what correſpondenrcy they haue vnto them, there 
be diuerſe operations, diagrammes, inſtruments,and 


' calculations found out todemonſtrate, and ro know 


what angle of inclination will anſwer to cuery Para- 


lex; for in every Paralcll of the carth the 1nclrnatory- 
| +.-Þ needle 


4 » 
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A Treatiſe of Magneticall 
zeedle maketh a diuerſe angle of inclination to the 
4xis,but one angle, and of one (ort, in one and the 
ſame eleuation of the pole or Paralell, and by this 
meanes of the /»clinatory-needle in aring, the latitude 
ofthe pole is knowne onboth {ides of the xquinoQi- 
all, witnour any ſight ofthe Sunne and ſtarres , by the 
Magneticall diſpotition from the carth. 

Itin forming of the Loadſfene, ſome Paralels be cur 
away,as it ſhould ſceme in the Terrel/a, by cutting and 
flatting the end where the pole is, Tab./71.Fig.it.yet 
in _ they remaine till vpon the Magnet, though 
the Meridian lines be changed from crooked lines ro 
ſtraightlines, and this is to be obſerued, that alwayes 
the Paralell neere- 34 degrees inthe perte&t Terrella, 
Semiterrella, and round Meridian, or ſtraight Meri- 
dian, where the direCtory-needleaſpeReth, tharedge, 
or angle,at right angles,vnto the axis,Tab.1 171. Fig.11. 
and Tab. 17.Fig.2.as the moſt protuberant and mid- 
dle place betwecnethepole and the zquatoras in this 
Load-ſtone truncated and flatred at the pole. 

Inthe Paralcls of like diſtance from the pole, all 


9 SS 


 Magneticall bodies do apply and conforme alike, and. 


haue the like inclinations of their axzs , that denotate 
like elevations of the pole, and do attract and retaine 
with like forces and vertue,Tab.111.Fig.tl. 

Place two wiers vpon a Paralell of the ſtone, as you 
would ſay Eaſt and Weſt, and they willnot conioyne 
or vnite together, Tab.711,Fig.11. | 

Rub theneedle of adyall Paralell-wiſe onthe Zoad- 


fone, and it will hardly be excited and animated , vn- 


leffe the touching be neerer vnto the pole, 
CHAP.. 
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Of the Horizon, 
7 FXLENG 


PS WF-L 1 22 lels,the Poles and Ax7s, arc all naturally 
> Þ | in the Globe of the Earth, and in cuc- | 
Ox ___{CW ry Magneticall body , and not imagi- 
KL MENT nary in the heauens, as Aſtronomers 
—— heretofore hauec thought,not knowing 
in what body to find them naturally . Now it remat- 
_neth to write ofthe Horizon, whichis a greatcircle 

that deuideth the Globe of the Earth into two hemi- | 
ſpheres, or into rwo equall parts , like as the xquator 
doth deuide the Magnet into two prouinces, and 
though that the Horizon be of great vſe in Magnets- 
call praQiſes; yet I cannot affirme that the Horizon is 
naturally in the Earth, or any other Magreticall body, 
as the zquatoris, onely euery point and place vpon a- 
ny meridian and paralell may be the center of the Ho- 
_ rizonrall circle, which center is Magneticall, and of 
many vſes.in Magneticall demonſtrations , both to 
know on what paralell and elcuation of the pole, ar, 
boue the Horizon the inclination and conformation 
of the Inc/inatory-needle is obſerued whereby we come 
tothe knowledge ofthe angle that inclinatory maketh 
with the Horizon, in euery paralell of the carth,and by ' 
a reſpondency thatir hath with the axis of the eleua- 
tion of the pole we come to know, as hath beene ſayd, 
the latitude of the polein all places of the world,with- 
out the vſuall helpe of the celeſtiall bodies, hauing as 
F 2 certaing * 
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\He Arcguator , the Meridzans, the Para- 
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certaine an helpe from the materfls of the Globe of 
the Earth,and their vigor for this concluſion, as from 
any other globe whatſoeuer, 

This center ofthe Horizon alſo is the place where- 
on the Pilot placeth his Compas,, and compolcth the 
lame leuclly and parallelly tothe circle of the Horizon, 
ſo thatby the firme direction ofthe Lilly ofthe Com- 
pas to the North, he knowerh which way to ſtcerchis 
ſhip to the deſired port. 

The Horizon thereforc'of vſec 15a plaine and para- 
fell \uperficies vnto the horizontall circle itſelfe , and 
isto be deuidedinto 360 parts, from which lines arc 
to be drawne to the center of this hotizontall circle, 
and may be called the lines of poſition, verticals, and. : 
Azimuth, whereof one of them is of principall note, 
and. is called the, Magreticall meridian line , froyp 
whence the reſt are ro be numbred, and by which we 
arckelped to knowe the declination of the Marriners 
Compas from the true meridian of the world , which 
thing is commonly called rhe variation of the Com- 
pas. For although that naturally the direQory and 
Maeneticall needle, or Compas, ſhould ptaceir ſelfe 
vpon the true mcridian , by the diſponent vertue of 
the Magneticall globe of the Earth, yer by reaſon of 
the neighbour-hood and approching'of other emi- 
nent, forcible, and great Maegreticall continents, this 
needle is turned awry from ; i true meridian and va- 
rieth, and declineth to the'one f1de or the other, cer- 
taine parts and degrees to bereckonedWon the hori- 


 zontall circle. 


Whereas it is ſayd by ſome, that the horizontall 
circles make alwayes right _— with the ax:s of the 
earth, this aſſertion cannot alwaycs be true , bur this 
| | circle. 


[ 
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circle of the Horizon maketh alwayes a right angle * 
with the meridian, whercon he ſtandeth. 
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CHAP. XII 


i,  , 


Of the two circles that the N\eedle ma- 
keth about the Magnet. 


F Auing explained beforethe nature of the 
poles, the ax#s, and the circles, and parts 
S773 | of the Magnet to be naturally inthe ſame, 
Ak - and in the globe of the earth; Now it 

; followeth that we demonſtrate how the 
Magneticall needles and wicrs doe conforme them- 
ſclues to the meridian of the round Magret , whether 
irbea Terrella or Semiterrella, 

For this purpoſe it is very neceſſary to haue theſe 
formes truly rounded, to be caried artificially vpon a 
foore, and fitted within the head of the ſame, ina cir- 
cular and hollow cauitie, that may receiue the ſtone, 
ſo that the two poles of the Magnet do lye leuell with 
the Horizon, leauing a thin ring of the foote about 
the ſtone, vnder which thereis a ſhoulder, a quarter of 
an inch thicke, left of the abatement of the height of 
the foote round about, to beare a round verge or 
limbe of paſt-boord, brafle, or filuer, for a meridian 
or right horizenall circle, as is ved robe done in the 
placing of all globes in theirframe or foore, whereon 
may be made diuerſe ſituations of needles, .aad de- 
ſcriptions Magneticall, as T, ab.l1T1.Fig.1. Y 

lhathe firit figureabede,is _ round Magnet, the 
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Boaies and «Motions, 39 
North-pole, 6 the South-pole, aebthe axis, ced the 
zquator, «kb and 1b the meridian circles, meeting 
at the poles, and, and b d the meridjan,or rightho- 
rizon, hauing the poles in it,f'g and 7 be two para- 
lels. The Magnet being thus adorned outwardly , as 
itisindowed inwardly, after place the needles, being: 
before touched , on the limbe ouer < aq the poles 
s b, and they do aſpe& the ſame direQly, making one 
fraight line with the ax/s of the Magnet, then ſet nee- 
dles inthe verge againſt the zquator c 4, and they will 
carry themſclues in a paralell ſyre to the. axis of the - 
ftonEand looke neither to the one pole nor the other: 
ſo that hereby you may gather that there is a ſemicir- 
cle betweene m_ one of theſe 4 needles. Now to 
find out the quadrants of theſe ſemicircles , apply 
needles inthe limbeatm x o andp, which letters be a- 
bout 3 3. acg. 58./. 13.//. diſtant from the zquator, 
on each ſide on him,and they will be ſituated at rigftit 
angles with the ax7s of the ſtone, where theſe cight 


| needles hauc cightquadrants betweene them that is 4 


ſemicircles, which make two whole circles, one on 
each {ide of the zquator : for the reaſon hereof I will 
giue youa conceit atthe latter end of this booke. And 
if you place needles in the middeſt, berweene the #- 
- quator and the poles, asinq r / 7, they will behold 
S #quator , burwillreſpe&the «xs obliquely, as in 
all other places and parts, except inthe cight places 
before nientioned. . WEL eh oh 
The better to vnderſtand this forefaid demonſtra- - 
tion, I would wiſh you to haue in readineſſe alittle di- 
rectory-needle, with a foote flatand round, and a 
inne1n the center of it, to carry the needle, as in the 
third type ofthis I 111. Table. Let this circular foote 
LE i $530 . DE. - 
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40 ATreatiſeof Magneticall ' 
be deuvided into foure parts and quadrants, with lines 


croſſing each other at right angles in the center o, 
where the pin that carieth the needles, and at the be- 


ginning of cuery quadrant ſet theſe figures, at the 


rſt x, at the ſecond 2, the third 3, and the fourth g, 
nowin the limbe,free from all needles, ſer downe this 
needle with his foote at the zquator a, and the needle 


will ſeate it ſelfe paralell to the axis of the Magnet ab, 


then turne the foote of the needle abour, that the dia- 


'mirer of the figures 1, 3, may be direQly vnder the 


needle, thus in this ſyte carry the fooreand this dia- 
miter of the needle alwayes paralell to the ax7s of the 


. Magnet, and place itin », where it will point ouer the | 
_ figure 2,the beginning of the ſecond quadrant hauing 
-finiſhed one quadranr of circumuolurion about the 


foote or epicicle , then carry this foot with the needle 
with this diamiter paralell to the ax/s, as before, and 
place it againſt « the pole, and the needle will point to 
3 the figure ofthe foote : hauing finiſhed halfe the 
epicicle of his foote, then remoue the foote with the 
diamirer 1, 3, paralel|to the ax7s of the Magnet, and 


_ reſtitatointherimme, and the needle will point ar 4, 


having perambulated three quadrants, and then reſt 
him atthe zquatore, where he will point to the figiire 
of x, againc, hauing finiſhed a whole epicicle about 
his foore, in this journey abour halfe the 2agrer ; ſo 


likewiſe if the needlebe tranſported beyond the zqua- 


tor to travell by the other pole b,to finiſh another epi- 
cicle, the point of the needle, that js of aftinity with 
this iuriſdi&ion, will offer his ſeruice , whereto place 
the figure of r, to ſtand iuſt vnder him at the zquator 
e, which here likewiſe will be ſituated paralell ro the 


' axis of the Magnet , and the foote being in this ſort 


#quidiſtant- | 


% 
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xquidiſtant-wiſe to the 4x#s conugpedi in the he to 
», the pole b ro», and laſtly ro the: zquator g, 

the needle in this hewiſphericall parepf phy eb ot Fe 
the Magret will deſcribe another epiciclc 

footthat carigth him; ſo thatir ismoſt. ————_ _ 
the needle in his cixcgambularian about the Magnet, 
dothturne himſclfetyiſe abour, and make two whole * 
circles , or epicicles inthis voyage, as hath bene de» 
monſtrated. 

Whereas the needle in his progreſſefrom d the x- 
quator to wis but almoſt 34 degrees from the ſame,in 
which ſpace he maketh his firlt Agne, burthe wa 
frommto the poles, is almoſt twiſe as 20 m mn which 
he maketh another,quadrant, it is 
circunuolution of the needle fromthe pquaor do BRI ” 
» not 34 degrees , ſhould bench more 


d 

ſwift , being in ſplittle a ſpace of che pes; om 4, 

then that forming of a quadrane bythe needle ypon 

the opicicle of his footewhen.. a anne "to 
As 


the pole 4, being a ſpacealmoſt e, 7. 
therefore themouing of the needle.in | 
cond quadrant ofhie his foote, ſhould be almoſt LINE 
ſlow as the finiſhing ofthe firſt quadrant, if like time 
be allotted to both their paſſages. I thought good to 
ſer this needle. and fooxe in the II 7, figure, vpon the 
limbe inthe next Tb, 7.which will ſerue alſo forthe 

demonſtration in the chapter followin 

Yetitmay be noted to the contrary barofgtecae 
beingaltered, thartjf therewerea cutting aw: 
of 7 part of theparalels about. the pole ,. ang bar =p 6 
e were made flat and plaine,as ithath bene ſhewed 
Tab.I 11.Fig.11.that then the application of the nee- 
dle at right angles, to the 4x75, ar the angle and eoge 
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6f the Magnet, being the moſt protuberant place,and 
the needle would deſcribe bur one quadrant from the 
j *quator tothis-angle, and the otherquadrant of the 
needles conuerfion, betweene this angleand the pole, 
would be on the flatted ent; and then in this trunca- 
ted body, the motion fromthe #quatorto the angle, 
' for the fe Quadra would be very {I9w; and themo- 
[| | tion forthe ſecond. quzdrant would proue far {wifter. 
(988 Now for Magneticallattraftion and apprehenſion, 
(hi it is to be obſerued,thart at the poles the Load/tone doth 
q! || _ attraRandretaine Aagneticall bodies perpendicular= 
Wo land moſt ſtrongly; and ar other places moſt weakly 
"ny and obliquely, and necrer the pole more'ſtrongly.Bur 
where the poles be flatred, as is ſayd, and the applica- 
tion atrighrangles, there the eretion of baight is 
altogether 5 ſtrong as at the poles, taking vp in para- 
fell-{ort ynta- the 4x/5 of rhe Zvad-ſone by two tecth, | 
and atright angles by one tooth 
' Laſtly, forthe wſe of the application-of the 1ncline- 
nory-needle , T have fer downe a ſecond figure, and in 
the - margenrt haue 'delineated ovt in pricked lines, 
what application the needlehath,and makerh in euery 
tenth degree of the quadrant, from the zquator to the 
pole in the-limbe of the quadrant CB, as likewiſe in 
the quadrantD 4, theres ſetforth howrhe ſmall wier 
.andſhortere&erh irſclfe in euery'tenth degree in that 
quadrant, a thing hereafter more plainely demonſtra- 
ted byadiagrammeinthe XX X V I, chapter, by cal- 
culation,and by ting, butindeed the marrer will be 
more naturallyand trucly dgmonſtrated in the chap- 
, terfollowings. | | : 
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Of one circle the Needle maketh round 
about the Magner, 


plied ro the diamiter, and a plim line 
faftencd ro one end of the diamiter, 
this ſemicirclewill ſerue onely forthe 
vie of one quadrant, though ithaue 
rwo quadrants contained in it, ſo this 
Chapter will abreuiate the motion of the needle in 
the former Chapter, as the quadrant doth the ſemi- 
circle that in the former Chapter deſcribed two cir- 
cles about the Magnet , and ſhewa way and deuice 
how the needlc,being alwayes caried about the Hag- 
net , ſhall make but one circomuolution about the 
circle of his foore, although before he made two cir- 
cles about it, and this demonſtration is of moſtneceſ- 
fary vſe for to find outthe angles of the Inclinatory- 
needle, \vith theaxis ofthe Emthiineueryeleuation of 
thepole;and what'they are\fromehe'Hortzoh, and 
knowing whatntamber of dggtees they include: ir) ari 
phcs the altitudeof thepole inthe fameplace ſhall 
e accordingly -knowne; © {0000 24 
' ' Iris convenient for the-performingof this domon- 
firation; rohauea verge:and'limbe forthe ſayd Zead- 
fone mounted vpon hisearriage; as before; famewhar 
looſe, riorfixed, that ir may the more fidly.de moved 
and tlittied about the- Adagner; [ _— it-wete-furnt- 
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ſhed with two ſemicircles afterthis manner- + 
Inthe Terrellc or Semiterrells ler the poles be Afor 
- the North, and 3 forthe South, and the quator, CD, 
part the ſemicircle AP Binto two quadrantsar D,then 
make other ſemicircles inthe vergewithout AD 3 for 


the degrees and figures in- cach quadrant, as is vicd to. 


be done in other quadrants, then deuide each qua- 
drant, and cueryone of theſe into three other parts, 
then deuide' theſe:parts into ſmaller pares,and if the 


circle be bigge:inough, dguide theſe Jaſ jnco five. 


parts . 
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parts 2 peece, and thus haue you cither quadrant de- 
uided into ninety parts, then ſoethe viuall numbers of 
rens at every tenth partto ninety, cading atD., as in 
this rype, Tab Y. Fig-1. 

Then about aquarter ofan inch above in the verge, 
draw a line at 1, at right angles toC D, and from x as 
xcenter defcribe vpward a ſemicircle to touch that 
line F 16G, deuide this ſemicircle into ewo parts and 

drants at H, toyning 1 Htogetherm,one line , af- - 
rer drawother ſemicircles withinthe ſemicircle © # 6G 
for the degrees. and other numhexs, 45 you did ju the 
former: quadrants;then divide each'ot theſe quadrants 
into 9o parts, beginning-the diuiſtens-at F G,and_en- 
ding at 90 in'H,then ſerthefigures at euery tenth de- 
gree,avis vicd ro be done. Taftly,ypon this-center x, 
place the Mirgrevicallaredievyporhis ;Tab.11, Fig. 
20,thatis,thencedlethatisthicke and ſhort,having ar 
the one end an hole drilled,, forto receiue a-wier of 
braffe or ſiluer,to counterpoyle the thicke head ofthe 
needle; and ro reach-yntothe farthieft circle of the de- 
uiſions of rhe rwo :quadrants-af this ſemicircle : this 
needtc:and ſemicircle would be-couered with ſome 
glaſſc and ſlude, as dials vic to becouecred, for alittle 
aire and the breath. of:your mouth, when you.looke 
necreto ſee what deujſions the tajle of the needle cur- 
zeth, willmoucthe needle anddrine icaway,. * : 

This limbeaud verge thus fyrniſhed withtheſqtwo = 
ſemicircles, and this needle being placed abour the 
Terrells or Semiterrella,loas it may very caſtly. withour 
any greatforce be turnedabourzin this firuation of the - 
and 8fe itis inthe type, the needle. ſceth ir ſelfe. gr 


the zquator C, paralell to the axis ofthe ſtone 43zwe 
willcall the inner {cmicircle of the Wn AD3,thar'is 
HATE i [7 WV.3, * PNext 
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next tothe Terrel/a or Semiterrellathe meridian cirele 
of the altitude of the pole; the outward externall ſemi- 
circle F HG, we will terme the meridian Inclinatory 
ſemicircle, becauſe the needle Inclinatory doth ſhew 
Itntheſe quadrants certaine parts and degrees, anſwe- 

rable to euery degree of the eleuation of the pole, of 
-the Terrella;or Semiterrella, declared inthe inner qua- 
 drants of altitudes of the pole. 0 
-For pradiſe hereof, if it be deſired to. know where 

the pole iis eleuated-ten degrees aboue. the Horizon, 
what degrees the Inelimatory-needle will pointat inthe 
Inclinatory meridiariſemicircle anſwerable thereun- 
-to. Here turne about the limbe and verge, vntill tea 
degrees of the ſemicircle: of alticude be placed-juſt 


with the pole A, the pole being elevated ſo many de- 


.greos aboue the Horizon, then looke.in the quadrane 
ofthemeridiininetiniatoryſewicitcle, and his needle 
will point to 20 degrees,the very true parts, the #nc/#- 
anatory-needle being placed in. his ring and meridian 
circle;hereaftertobedefcribed,will pointatintraucl- 
ling where the pole is elevated ten degrees , after this 
manner ſecke out what will be correſpondent where 
thelatitude ofthe pole ſhall be'20.0r 30 degrees, and 
this needle will point ouc the correſponderit degrees 
_-of the angle ofinelmatidivin the meridian-inclinae 
ſemicircle;totheſe or any eleuati that ſhalbe deſire 
'-. Thereforchete you-ſce how profitable,and oflwhar 
great viethis demonſtration is,in.helping toittaine. to 
. thereaſon &crrue knowledge of che ſariinatory*weealr, 
ahich placed inhisring,and caried aboutthe carthin 
the metidian', dothonly ſhew his angloand inclina- 
tion to theaxis,but this demonſtration direcethfrota 
theſtons ir ſelfe whatwill- be the number of ___ 
Fob "is 
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thatthe angle of the inclination maketh abouerhe ho- 
riz0n,and what degree ofthe eleuation of the pole wil 
be anſwerabletherero, and from hence Tables may be 


made and colle&ed what degrees of the inclinatory- 
needle wilbe anſwerable to cuery eleuation of the pole. 


ett. 
—————— — 


CHAP. XIIIIL 


——_— . 


Of the diſtance and Orbe of the 


Magnets vertue. 


Eg NM Here is a certaine faculty inthe XMag- 
þ 2, IN f net,being round,or of any other forme 
, #7] thatis ſent out and diſperſed from the 
limits of his body,which be, and make 
=S4 as itwereaſpheare,and orbe of Xag- 
| neticall vigor and power,where within 
Magneticall needles and bodies being arm in any 
diſtance within the farthieſt limit and border of the 
ſane, do conforme themſclues in that place of the 
orbe, according to a circumference of wbic, 0m 
miters,from the center of th@Terrella or Semmerrelle, 
to the center of the needle,which needle is alwayes in 
cuery part of this circumfcrence,conformed and ſitug- 
ted as proporcionably as if this orbe of Magnetreall 
vigor from the Loaaſtone were a materiall Magnet, and 
the needle beholdeth that pole with his point thar 
hathaffinity withtheſame, and alſo maketh the ſame 
angles with the ax/s ofhis circumference,which other 
needles do in the ſame arches & places, whether they 
be in an orbe \fituated neerex the Terre/ls or Sem- 
je ht e een oe EIT 
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zerrell1,or further off, ſo that the conformiries of theſe 
Magneticall bodies are norſo faſhioned as if the Zoad- 
ones and Adamants drew and attrated all Magper;- 
call bodies to be ſituated according to the meaſure; of 
his owne ſmall ax7s. Bur in theſe orbes agnerzcall- 
needles are moued, incited, diſpoſed, andcpnformed 
in all correſpondency, as if theſe orbes were materiall 
ſpheres. For the ſetting to view of this demonſtra- 
tion, it is conucnient to hauea large limbe and verge 
about the Terrella & Semiterrella, as inthis type, Tab. 
F 1. Fig.1. deſcribethe letters about the Terrella or Se- 
witerrella, AB the two poles, and CD the xquator, 
from the center E make three circles, or morc, in the 
limbeor verge, at an indifferent diſtance one from the 
other, for the diſtin@ion of theſe orbes, within the vi- 
gor of, the Magnet, then at theſe orbdes where they 
croſle the axis and xquator produced, place certaine 
Magneticell needles,which being placed vponthe ax#s 
will preſently all of them make one line with the ſame, 
and ſuchas beſerat the orbes of the xquator, will ſer- 
tle themſclues paralcll to the ax/5,& at rightangles to 
the zxquator. Bur theſe peraduenturethus placed; do 
notdemonſtrate the orbes ſo well as I would, which 
therefore I ſhall ſer downe needles in the middle pla- 
ces betweene theſe rwo diamiters,and all theſe will be- 
hold the center where the zquator-line croſleth their 
owne orbe, and be paralell one vnto the other , as you 
may ſec in this Table, Tab 1. Fig.r. Ihauc ſet fourc 
wiers FG H [ vpon the body of the Loadfhnne and theſe 
do erect themlclues in this outward ſuperficies of the 
ſtone in ſuch order thataline drawnefrom them,doth 
direQly behold the xquatorCD of the Magret it ſelfe. 
Alſo to demonſtrate this demonſtration to your ſence 
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the better, I have ſer downe in two orbes needles at 
KLMNoPqrar about 34 degrees from the zqua- 
tor, where theſe do in theſe orbes ſeate themſelues ac 
right angles to the ax/5,and paralell vnto the zxquator, 
beholding one the other in the ſame orbe and pro- 
uince in a right line, as if cuery orbe were a follide 
Miegnet. So likewiſe ſuchneedles as be placed inthe 
middeſtof the quadrants mthe orbes behold the #- 

uator of their proper orbe, as others placed aboue 
% zquator behold the pole of their orbe. 

Place wiers, aboutan inch in length, within their 
lengthin the orbe of a good Magnet, and they will 
skip vnto the Magrer, as though they were quicke; 
and will vnite and adhere faſt vnto ir, vnrill they be ta- 
ken off. * 

The celerity of motions, atra@ions, and confor- 
mitics within the Magneticall orbe is according tothe 
goodnefſfe of the Loadffone,the greatneſſe of his bulke, 
conuentency-of his figure and \moorhneſle,and in the 
ſhorrneſle ofthe diſtance in the aire, or in water; yet 
further rhen in theſe the Loadftore extendeth his ver- 
rue yy contaftion and continuation ina long wier ſer 
vnto his pole, which wier will moue a needle, or ad- 
here to another wier at the end of his length ; but this 
is done by augmentation of the Loadſtones vigor, as 
ſhall be declared. 

Alrhough that ſuch ſubſances,whichbe nor M:g- 
peticail, be placed berwcene rhe needle and Load(Fonr, 
yet they cannot hinder the orbe and proceeding of the 
Magneticall vigor, as ifa Loadſtone ſhould be incloled 
in a boxe of wood, ſtone, tinne, filuer, orbrafle, yct 
the Loadſtone will extend his Magreticall orbe, where- 


in many pretty and ingenious Magreticall prattiſes 
| may. 


Bodies and «Motions, 51 
may be wrought admirable tobehold ,as hauing the 
formes and protractors-of- creeping, things, beaſts, 
footmen, horſemen, and flies drawne,in paſt-baord, 
hauing but a ſhort wiercloſely conueyed into'them, 
and iliced vpona trencher , paper, or plate,ſhall be 
cauſed to-moue, ſtirre, mak on, and flicker,'as though 
they werealiue, onely by mouing the pole of a. good 
Magnet direQly vnder them. 

Iſo ifa Magnet be faſtened in the roofe, or ouer a 
doore, it will hold an iron waight in the aire, Tab, 7. 
Fig.2.that hath a thred faſtened to it co hold it ſhore 
that it be not drawne cloſe for to be vnited -ynto. the 
Load-ſtone. 

Likewiſe if a ſhort peece of iron, or cap, be held 
withinan inch ofa Rho Acorns ſtone, Tab Y 1.Fi.3. 
it will rake vp great waights in this orbe, though nor 
ſo much, as if it touched the ſtoneand pole: bur if the 
cap be held ouer the pole, it will hold a waighe vp ra- 
ther then the pole,Tab. 7. Fig.6.l hold itneedleſſero 
demonſtrate ho all the needles of dials, Magneticell 
inſtruments, the Marriners compas, and inclinatory- 
ring do all of them moue within the orbeof the Mag- 
neticall vigor of the earth, onely I will ſhew you a pre- 
ty practiſe or two for delight. Geta wier of foure or 
fiue inches in as, wo; and thruſt it through a corke, 
then itbeing touched with the Loadſtone , placeitin a 
bafen of water, and it will moue and dire& it ſelte 
North and South, by the vigorous orbe of the carth, 
Tb 1. Fig.q.and alſo incline and conforme a con- 
uenient angle with the Horizon and ex#s of the earth. 

- This praQtiſe is profitable tor trauellers , who hauing 

ſowing needles touched, may pricke them vpon an 

pecece of wood,and place them in _ water,and it will 
2 ct 
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et outthe'Notth and South-infleed of a compaſſe - 
bur if for plexſire-ſake you' take another wier , thruſt 
through 2 round torke,” and ler his vpper end be tou- 
chedat the contrary pole, and placed in the baſon of 
water, theſe two after ſome time will takeknowledge 
ofcach other, and will begin to moue and ſtirre , and 
drawineerer and neexer together, T#b.Y I. Fiz. 5. and 
comming necre, will moue the faſter; and fugdenly 
ioyne rogether at the vpper ends, '0n theſe. wiers 
paper-tilters on horſ-backe might be faſtened, and they h 
would runnetheirtourſe rogether vpon corkes in rhe 
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ON 


| mer) Chapters the- Conforinities and 
applications 'that' Atugnetit4ll wiers 
andneedles' haue vnto the meridian 
of the' xound Terrella & Semiterrella, 
= which-may be appropriated vnto the 
cat Magneticall globe of the carth it ſelfe. Now in 

is chapter weare to propound vnto your view cer- 
mine; prattiſes Magneticall, and applications vnto 
long Magners, and formes, that have the poles in the 
ends, or in the middeſt where theneedles do vary and 
alter,as they ſhallbe applied vnto them ſeucrally, or 
berweene two of them that haue thepoles in the ends, 
or elſe in the middeſt, which peraducnture may be of 


fome vſe in ſailing or wrauellingamonglt ſome moun- 
renous 
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ſtones, that hauec the poles in. the middeſt , Ii 
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tenous Magreticall eminences on the earth, 
Take along Magnet that hath the poles in the mid. 
deſt, Tab. /[1.Fig.1. as AB andthe #quator CD,the 
needles placed in the middeft,apply direQly vpon the 
ax18,and at the ends,andat the other places obliquely. 
The ſecond ſtone is a long Magnet, that hath his 
oles AB inthe ends, and the zquator C D inthe mid- 


_ deſt,Tab.V 11.Fig.2.here the needle againſt the zqua. 


ror ſtanderh at right angles vnto it, and paralell vnto 
the axzs, burat the either end of the Loaaſtone the nee. 


* dles apply themſelues at rightangles to the ax7s, and 
| paralell ro the equator, and in the intermiddle ſpaces 


the needles apply obliquely to the Hager. 
Now I would haue you to prouide two oy Load- 
e that 
Tab.V 11.Fi.1.and before him place three Magneticall 
needles, two at the ends,and one againſt the middeſt, 
or pole, as in Tab 17 /.Fig.1.the middleneedle will 
behold the pole, and the other will apply obliquely, 
as before in Table 1 7, Fig.i. now bring neecre the ſe- 
cond Load/tone, that hath his polcs in the middeſt and 


l ervy Bthe South-pole toward the needles that be. 


old the South-pole B of the firſt ſtone, and theſe nee- 
dles will,berweene theſe two South-poles,reſpe& nei- 
therpole of theſe rwo ſtones, but ſeare themſclues pa- 
ralell to both ſtones, and make right angles with 
theſe two poles of one nature, as Tab / 7 11.Fig.. 
Now take away one of thele ftones, and after turne 
the North-pole 4, towards the needles that behold 
the South-pole B ofthe other ſtone, and they will all 
of them ſituate themſclues equidiſtant-wiſe , and at 


| rightangles to the #quators th ſtones, as Table 
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Moreouer, take other two Magnets that are long, 
with the poles in the ends, like that Tab.Y 1. Fig. 2, 
and [zy.it beſ>re you,and place three needles before jr, 
- two atthe end, & one in the midſt againſt the zqua- 
tor, which will apply paralell to the axzs of rhe ſtone, 
and thoſe two atthe ends will ſeate themſelues at right 
angles to the ax7s, as before;rhen ſet the other long 
Magnet that hath his poles in the ends with the North 
pole 4,againſt the North-pole A of the firſt ſtone, 
Tab.V I11.Fig.z.andallthe three needles will apply 
chemſelues in a ſtraight line parpich tothe ax/5,ſome- 
what like the order of the firſt rype,yet contrariwile. 

Now take away this ſecond ſtone,with the poles in 
the ends,& turne it,andplace the Southend B, againſt ' 
the North end A,as Tab / 117. Frg.4.and then the 3 
needles will ſtand atright angles to theax/s,and para- 
lell one vnto another,and to the xquator. 

This .is to be obſerued in theſe applications, that the 
neerer the ſecond Zoadſtone is placed to the needles,in 
aſpe@ with the firſt Aagrer,the better will they ſhape 
out theſe figures of applications,& in the approching 
they will vary,by little and little, from their firſt ſirua- 
tion, vntill the vertuc of the two Loadſtores be equall 
in their orbe. | 
« Irmay be imagined that theſe applications, for the 
moſt part, ſhould be found naturally vpon the earth 
in trauclling ornauigating betweene two great Ilands 
' or high Aagneticall continents, but the firſt & fourth 
figure of this eighth Table cannot be found naturally 
in any place, Tab 111.Fig.1.and Fig.4. 

There is alſo much variety of variation in one nee- 
dle neere two Magrets,or a Magnet and Magneticall 
body,as place ancedleon 2 lite foote vpon the Ter- 
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rella, Semiterrelli,or Loadſtonc,and it will dire it ſelfe 
rightly vpon the meridian of the ſtone, as hath bene 
proued before, Tab. 17. Fig.g. butit you hold a little 
peece of iron toward the point of the needle,the point 
will flie from the iron, and defle&t from his meridian 
alittle. Yer letthis peece of iron touch the Load-ſfore 
and be vnited vnto it, and put it towards the ncedle a 
farre off, and the needle will rurne from his meridian, 
and decline and vary towards it, the contrary is to be 


| fayd, if this iron be put towards the raile of the needle. 


Now take two long Magnets, that hare their poles 


| intheend, and place a needle before the zquator of 


one ofthem, and it will apply paralell to the ax#s,then 
bring the other Loadſtone,and place the end where the 
pole is againſt the zquator ofthe firſt Loadſtone, as T4. 
V 111.Fre.5.and then theneedle will vary his poſition, 
and ſcare it ſelfe at right angles, tothe ax/s of both 
Magnets. 

So alſo take two Loadſtones and let one of them haue 
the poles in the middeſt,and the other in the ends,and 
you ſhall behold much artificiall varicty of the appli- 
cation of one needle vnto them. Place a needlebefore - 
the middeſt of the Loaadſfone, that hath his poles in the 
middeft, and it will behold the pole: after lay downe 
the other Magrer,that hath his poles in the ends, and 
ſerhis zquator againſt the needle, and it will vary his 
poſition;and ſtand paralell ro the zquator of the for- 
mer Magnet, whoſe pole he beheld before, as Table 
V IILFig.6. lk 

Apply a necdle to the end of a Maget that hath his + 

oles in the middeſt, where itwill place irſelfe ob- 

fiquely ynto the ſtone, then place the zquator of the 

Loadſtone that hath the poles in the end,Tab./ X.Fig.r. 
LS + - vato 
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ynto the needle, and it will vary paralell to the axs he 
firſt beheld , and atright angles tothe ax7s of the ſe- 
cond ſtone. 

Setanecdle againſt the end of the Zoad-ffone, that 
hath his poles in the ends, and it will reſtir ſelfe ar 
rightangles to the ax7s, then apply the ſecond Mag- 
net to the needle that hathhis pojes in the middeſt, 
Tab.I X. Fig.2.and the ſituation of the needle will be 
altered to be paralcll to the axis he beheld at right 
angles at firſt. 

Place at the corner of that ſtone thathath the pole 
B in the middeſt, a needle, and it will apply obliquely, 
then lay the end of the other Zoadſtone that hath the 
pole Ain the end, and the needle will apply at right 
angles to the ax/s ofboth the ſtones, as itis Table / X. 
Figure 3. 

Bur ſet anecdle afore the end of the ſtone that hath 
his pole B in the middeſt, and ſetthe end of the other 
Magnet that hath in the end the pole B of the ſame 
denomination,as Tab.X. F7.1. and the needle will ap- 
ply, as is to be ſeene in the type in a ſtraight line to 
the laſt, and paralell ro the «x7s of the firſt. 

Alſo apply the zquator of this ſecond ſtone, that 
hath the poles in the endes vnto the needle, placed as 
afore, vnto the firſt ſtone, Table X. Figure 2. and the 
needle will be parale!l to both axzs, let the needle 
ſtand againſt the corner of the firſt ſtone obliquely, 
and apply the end of the ſecond ſtone with the pole 1n 
it, Tab. X.Ftg.3.and the needle will apply, as in the 
Tab. IX, Fig.3. 
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ticall bowhes , of their motions, and ap- 
7! Fgza {\\ plications, now-we will ſpeake of his 0- 
y Fd ther naturall vertues and properties, 
" Some haue thought it very conuenicne 
ro keepe the Loadſtores in filings ofſteele and iron, to 
preſerue their vertu* and vigor,thinking that the Mag- 
xt is fed, or, at leaſt,very much refreſhed withthem, 
becauſe they will cleaue fo faſt to the ſides neere the 
pole; Bur I do not aHow this wayſo-good to pre- 
{erue them, rather I like the m_— of themin a. ag, 
orcloute of woollin-cloth, cloſe from the injury of 
the heate and cold ofthe weather; or in acaſe orboxe. 
firforthem.and it is very neceſſary ro wipethem often - 
fromduſtand: greaſe, and to haue a care that they do 
not ruſt. . | 3 oY 
Alſo itis very commodious and naturall for them 
thar they be layde vp, and placed according to that 
naturall ſituation the which they would affe& and re- 
ſpect, if they were caried in a place and {aſhion. free 
from renirency and reſiſtance in the aire or-waters 
therefore they would be laide vp,or hun according- 
ly as theirpoles and pointes do patticularly reſpe&yto 
the North and South, which will comfort them ex-. 
ceedingly. : 
. Beſides, if the Loaaftonebe ſometimes poliſhed, it 
will ftrengchen and relecue the body of che Magnet: 
| I3 very 
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very much. If a weake Magnet be rubbed at one ofhis 
poles with a ſtronger Logaſtane, he will be bettered by 
It in his vigor and vertue, ifnot augmented therein. 

Seta Magnet of no force or ſtrength, that can eaſily 
beperccined,ypon a Logdſtone of good firengrh and 
vigor, eſpecially vpon his poles , and he will ſhew a 
vigor, as ithe were as ſtrong asthe Loadſtone is,where- 
unto he is vnited , bur after tharhe is taken away , he 
will be as weake as before, vnleſle itbe often done. 
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Of contributing the vertue Mapneticall 


tolron or Steele. 


A He iron barres in windowes, bein 
I'M there iplaced Northand South, do re- 
ENF} cciuc a polar vertue, and direQory fa- 
FJ; culty in time from the vigour of the 
Ss orbe of the Magneticall globe of the 
earth, and hauing marked them with 
notes to know which end was South, & which North 
in the window, take them out and tye a thrid about 
the middeſt of them, that they may hang lenelly inthe 
aire, and the end with the South note will turne it ſelfe 
into the North, and the other note will behold the 
South, contrary to their place in the window , where 
they were firſt animated Magnetrcally. 
Likewiſe, if a long peece of iron be forged North 
' and South,and laideby to coole inthe ſame ſituation, 
he will be animated and indewed with a polar vertue, 
to and 
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and moue in the aire,being hung in athrid,or put in a 

boate onthe water, and turne to the contrary pole to 

that from which he firſt recciued the Magneticall vis 
Our. 

Ita rod of iron,a wier,or direory-ncedle,be ouer- 

hear inthe fire, ſo that they haue loſt all Aagnerticell 
vigor todire&t them North or South, yer let them be 
rouched with the Load/foreat one end only, and they 

will be excitcd witha direQory and polar vigour at 
both ends, and the one end of the ſemidiamiter will 
be of the North, and the other ofthe South prouince 

and nature,and being placedaccording to Magneticall 
orders, will dire& their points to the North & South, 

contrary'to the pole that animated them with this ver- 

rue polar. 

Alſo take rods of iron,wiers, and Marneticall nee- 
dles, that haue neuer bin touched with the Load-ſtone, 
and rub them vpon the poles, caps, or tecth 6f-the 
Loadſtone at the ends,and they will be much refreſhed, 
vigorated, and animatcd with the polar and 'diretory 
vertue at both ends, both of the North and South- 
poles, as though they hadanew life of quickneſſe in- 
fuſed into them, and theſe ſhall refreſh other needles 
chat ſhall be couched with them, and apprehend and 
draw them away like capriues, and will notletthern 
looſe from them, vauleſle by force youſcuer theme... © 
' The beſt way to touch, incite, and giue thepolat dis 


rectory and Magneticall Figous and faculty vnto nee- 
 dles & Marriners compaſles, is to rub them from the 


middeſt of the needle where the zquator of their axis 
is vato their points vpon the pole,cap,or tooth ofthe 
Loadſtdne, drawing them thus from their middle rothe 
ends, VpPOn the Cap, pole, or paralell neergithe- lame; 
170 | | vato 
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ynto the axis,oratright angles to it,thE after draw the 
other end 'vponthe other pole, cap, or tooth, diverſe 
times,as afore, and theſe needles,wiers, and plates for 
compaſſes,ſhall be perfe&ly touched and vigorated, 
 Inlong Loadftores that haue the poles in the ends,if 
a wier be drawne paralell to the ax/s , from the poles 
end to the zquator, it will be incited with that pole. 

It is. doubted whether the touch and polar vertue 
wil be given as wel from aparalell ſome diſtance from 
the pole, as from the pole it ſelfe,it is plaine,that from 
thoſe paralels and parts, neere adioyning to the pole, 
the greateſt vigour of politic Xagneticalldoth pro. 
ben yetinparalels,neerer the xquator,it will be giuE 
likewiſe, & the vertue direory will be yery ſufficient. 

If you touch the needle amongſt the paralels, it is 
the beſt way to rub the needles alongſt the meridians 
towards the pole, rather then to rub the croſſe the 
meridians, in a'paralell manner,yet this way will giue 
the polar and Magrnetzcallvertne alſo. 

Some haue thought it better to rouch compaſſes, 
and Magneticall needles, rather on the Loadſtore then 
vpon their caps, thinking that the vigor and faculty 
 CMapneticall will continue onge that is giuen from 

the bare Magnet ſtone, the truth is to be obſerued in 
time. Yet the cap and tooth giueth and imparteth a 
ſtronger vigour to the needles then the bare ſtone 
doth, becauſe the vertue of the Loadſtore is increaſed 
as much by the armor and cap as if his bulke ſimply 
weretripled. | : 

Needles and wiers of ſtecle,heated to an height,and 
reduced backe to a'\blewiſh colour, will receive a 
ſtronger touch, and retaine it ten rimes longer then 
 tronwill, howſocuer he be hardned , yetiron is beſt 
for 


will, ſpoken of before, 
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for caps placed neere the ſtone. 

That end of the needle, whether directory or incli. 
natory, which is to be touched, ought to be ſomewhat 
lighter then the other , eſpecially for the North, and 
moſt vigorous touch cnd of the ftone , becauſe thar 
therouching will fway downea little, and the needle 
hath two motions, one of dire@ion,the other of incli- 
nation, and then the needles and compaſſes will play 
more leuell and zquidiftant to the horizon for the 
ſayd vſes. 

When any Megneticallneedle or wiers touched 
from the North-pole, or tooth ofthe Adaimant, that 
end ofthe needle will reſpe& the North-pole of the 
Magnet, but being ſeuered out ofthe orbe of the Ada- 
mant, it will be directed into the South by the Xag- 
neticall vertue of the earth. 

But ifa round globe or ring of iron be touched with 
the North-pole of the ſtone, the place touched wilt 
haue the vertue of the South-pole, 8& the North-pole 
will be inthe oper part,and being ſeuered from the 
Marznet, it will notturne to the contrary part, as it 


| fallethoutinlong Magyericali needles & compaſſes, 


as before. 
Ifaring of iron be touched,the correſpondentpole 


will be in the oppoſite part, bur if this ring be cutaſun- 
der,and madea ſtraight wier, then both ends will hauc 
the vigor of one pole onely. . 
Excite a dire&ory needle at both ends from one 
pole, and they will both be of one nacure , and looke 
what point was laſt touched, and that will turne, as if 
he onely were rouched, and dire& more ſurely, with 
lefſe wauering too and fro, then the other touchings 


K Let 
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Let a long peece of clay newly burnt, coole North 
and South, and1t will recciue power Magneticall from 
the carth. 

Set two Loadftones with their poles of one denomi- 
nation, at the ends of a peece of clay whileſt it coo- 
leth, and both cnds willbe of one nature. 

Ifa long wier be touched in the iniddeſt by the 
Load(fone, and paſſed through a corke , and ſer for to 
ſwim in the water, it will waucr vp and downe vncer- 
.zainely;as though it were not touched: but if ir chance 
Toreſt it ſelfe towards the pole, in time it will be in- 
dewed with his verrue. 

Seta peece of iron vpon a Loadftore, as you did a 
weake Maenet intheend of the former chapter, and it 
wil haue a greatforce, bur rake it away from the ſtone, 
and almoſtall the vigor will be departed. 


CHAP. XV EDT! | 


A 


Of augmenting the vertue of the 


agnet. 


Here is a meanes found our whereby 
the Load-ſtoxes that will take and life vp 
a” a very on Wal v. fa , may by being ar- 
med witha co fer and teeth, be en- 
DW. abled to _— lating wich " 
ig arinor, then he could, being naked an 
vnarmed, life vp {cruples and graines. , 
The firſt way is by faſhioning caps of iron or ſtecle 
_ tocither pole, as hath bene deſcribed, Tab..in the ſe- 


cond 
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cond Chapter,whereby the Magnet will life vp a great 
weight of Iron at one end perpendicularly to the axis 
and after, if you turne the other end tothe weight, it 
will by his force lift vp the ſame weight alſo, if the 
ſtonebe good and of equall ſubſtance and faſhion. 

This way orarming is moſt vſuall, for thoſe Load- 
ſones that be of along ouall forme where at the poles 
there is firted and placed two concaue peeces of 
ſtecle,which are faſtned and held cloſe to the ſame by 
three or foure long narrow plates of-ſiluer or braſſe, 
not vnlike to that order which is ved in tipping of 
cuppes with filuer, that be of Oſtridge-egges,Indian- 
Nuts, Mace-wood , and Stone, which from the bor- 
| tometo theverges and edging,hauefiluer plates for to 
hold the edging and bottome together: ſomertrimme 
their Load-ſfoncs all ouer with filuer,and guild both the 
ſiluerand thearmour, ioyning altogether with pretty 
ioynts, as in a caſeto open and ſhur. 

There is another way of capping and arming of 
Load-ftones when they haue a fide parallellto the «xs, 
made ſtraight, plaine, and flat, and the pole rounded 
or flatted in theend, ſuch as are the Semzterrella; or 
halfe ouall forme. Tab. 7. Fig. 2.4. and of many an- 
gles,as inthe types of thefirſt Table, all theſe formes 
may haue their armour on the ends, where the 
poles are of ſuch breadth, as ſhall be comely, but the 
larger they are,thebetteritis, and from theſe cappes 
to haue two ſquare formes of Steeleor Iron, like vnto 
tecth, a little deſcending lower then the botrome of 
the ſtone,of bignſſe and length, as the bulke of the 
Magnet ſhall permit, theſe teeth becauſe that they do 
deſcend at right angles fromthe poles, will jointly 


take vp great weights,Tab.X7.Fi.12.13.parrally to the 
K 2 axis 
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axis of the Magnet ,and yet at one of the teeth Tab.X 7. 
Fig.11. will litt vp as muchas any cap doth directly, 
and in one axzs from the pole, the weights for this 
forme, ought to haue the heads of their weightes,like 
an headleſle croſle, as is deſcribed,Tab. 71. Fig.2.3.4. 
Heere obſerue what weight one of theſe teeth will ele- 
uate in the aire, for both tceth ioynrly lifting and hol- 
ding one weight rogether, will rake vp from the 
' ground foure times as, much in weight. There be fome 
Magnets that will rake vp with two teeth, fixe times as 
muchas one tooth ſhall, and one I haue ſeene thar 
will take vp twelue times as much with both teeth, as 
hee will do with one tooth, theſe teeth are to be faſte- 
ned to.the ſtone, with plates of fi]uer or brafle, by the 
$kilfull workeman. OT TP 

Such Magnets as be made plaine at both ends, ha- 
uing the ax/sin themiddeſt of the ſtone, Tb. 7. Fig. 
5.6.12. inay haue their armour with teeth on both 
{ides, two teeth on the one ſide and two on the 
other, theſe will take and lift yp with like ſtrengthon 
both f1des. 

More-ouer, thevertue of the Load-ſtope may be fur- 
theraugmentcd, by increaſing the number of teeth 
and ſhaping them fo, as that they may take hold with 
foure or fiue tecth, as Tab,7.Fig.7.and Tab. X 71.Fig. 

, IT: where the poles being in the/ends of the ſtone,and 
haue had two tecth deſcending on either ſide,now the 
fides be turned, and theſe are alſo turned, in forme of 
aGreekeP| |, andthe tone hath his force multiplied | 
and 1s made to take yp with foure teeth, hauing two 
tecth deſcending trom either end where the poles are, 
which two teeth, are of one nature, and the other 

wo of another, 


The 
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The other faſhion for to take vp with fiue reer 
it were a hand with five fingers, muſt haue the polein 
the midſt of the ſtone, which being'made, rhe bot. 
tome muſt haue his cap, for this part, to hauethree 
reeth,like a S/auonian T [| |, as Ta Xk 11.Fi.12.and the 
other cap from the top muſt deſcend with two teeth 
like a Greeke P[ |, as in,the type. | 

There is a way to cap the Loadſtone , fo that it ſhall 
take vp with eight teeth, viingfoureatonetime, and 
foure at another, the ſtone would haue two broad 
ſides where the poles arc, and theteeth would bee in 


forme like a Romane X. or GC. Andrewes crofſe the cen« 


' terhereof would be placed on the pole, and the teeth 


artificially faſtned.' 

If there bee two Load-ſtones that bee: capped with 
their teeth deſcending fromcither end'ot like Diame- 
rerand length, then place thofe teeth together that be 
of a contrary nature, Tab.11 1. Fig. 12.and Tab. X 17, 
Fig.1o. and they will vnite and adheare together, and 
if they continue thus ſomerime, the weaker will littvp 
a better weight. 


P—  —  -_ 


— 


CHAP, XI% 
Of the decay and decreaſms of the 
a Ma 2nets vertue, 


Wd He vigour of the Load-fone is much di- 
) qminiſhed by theeuill keeping of it, as 
Flwhen it is laid in the open aire againſt 
I | the heat of the Sun, and ſubieed to 
S\cold, and all change of weather, or 
Kia: laid 
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laid vp, as ſomedo, in a boxe with ruſty fylings of 
ſteele and yron, ina place necrea pan of char-coleto 
keepe it warme1n Winter. 

There is nothing that hurteth the Zoad-ſftone more 
then the fire doth, for if the Load-/fone be burnt in the 
fire it will leeſe all his agnerical vertue and ſtrength, 
the which may be a little reſtored by TO_ a good 
Maenet,and how weakeſo eucr he be, he will be a con- 
uenient AZaereticall medium, to carry the extent of 
the Magreticall vigour to a farther orbe. 

Aqua fortis will cate the Load-ſtone , and burne and 
mortefie him, as he doth cate into Iron, . 

The Magneticall Needle being touched and exci- 
red by the Load-ſtoxe will not purſue and point our the 
vaines of ſuchIron as be wn ſtony andfull of drofle, 
as not worthy the labour to be digged, becauſc they 
haue little Magneticall matter and Iron in them,and if 
that part of the Myne of Iron be beateand ſtamped 
into powder, the Magret will take vp very little of this 
duſt, declaring the Myne to be novght, vnleſlc the 

Mynebe heat. . 
Crocus Martis wil notbeattractedby the Load-ſtone, 
becauſe his Magrericall vigour is cleane defaced and 
cuaporared by the fire. 
If a Magneticall Needle,lately touched and initigo- 
rated by the Magnet, bee heated red hotin the fire, he 
willlecſcall his potency polare,and direCtiue faculty. 

It is alfo conueient to vnderſtand, that hauing tou- 
ched and animated a Needle Megnerrealty,it contrary 
to this excited,the Needle be rubbed fromthe pointto 
the middeſt vpon the pole of a Magnet, cap,or tooth; 
ſo any long peece of Iron,or Steele elſe, as knife dag- 


ger, or ſword, which before would haue attracted and 
lifted 
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lifted vv Magwerically,orher Irons of ſore weight by 
being thus rubbed backe againe from the point to the 
middeſt,haue that vertue taken away, which they res 
cciucd before from the Load-flone, and areas void of 
' allvertueattractiue, as they werebefore they touched 
the Magnet , ſo that they neitherwill adhere or lift vp 
the leaf weight,which was nothing to that they would 
haue done being excited. 

It two Magmericall bodies be ioyned together at 
cheir poles, theſe two poles that touch together, haue 
 thenature of the xquator, and willnot then excite 
or hold a needle thus touching. | 

An Adamant doth looſe much of his ſtrengch, if 
hee bee diminiſhed, and haue any part of his body ta- 
ken from him,eſpecially if his figure was good before. 

Some hauec thought that certaine formes of the 
Magset,which may be allowed for conuenicnt figures, 
do leſſen the Magreticall vigour , chiefly in their at- 
traction, as a ſphericall or plaine ſuperficies in the 

oles, of globes, and of ſquare and angulous figures, 
bur theſe if and obruſe ſuperficies and flat formes at 
the poles do artra& belt with their cappes,and lift vp 
moſt, as hath bene declared in the eighteene chapter 
before, for this vigour proceedeth from the ſubſtance 
of the Adamant , better then in 1leng and piked 
formes,which have very little ſubſtance left about the 
poles, yet this aſſertion is partly true in ſuch like 
formes of Iron , for in this mettle the long faſhion is 
beſt. 

Around plate of Iron tothe pole, cap, or tooth of 
the Magnet, diſperſeth and diminiſherth the dire ex- 
rent of his vigour, like-wiſe a long plate, or ſquare 
peece of Iron or Steele, Tab, 11, F1g.9.17.applicd to 

the . 
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therwo teeth of the Zoxd-ſtone , doth deforme the fi- 
gure of the bodyand depraue his vertue. | 
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4h CHAP. XX. 


>. © 


Of the Commutation of the vertue Polar. 


FJ He Polar vertuc is ſaid to be changed, 
I when as the North-pole is made the 
South-pole, and the South-pole alte- 
| red into the natureof the North-pole 

in Magreticall bodies; this thing is ef- 
tected, in a weake Magnet, by 6 Ae 
him along time by a Magver that Is ſtronger, vnnatu- 
rally, which is done by adioyning the two North- 
poles, or the two South-poles of the two Load-ſtones 
together along time, where the ſtrong Magrer, will 
by his neighbour-hood take away that contrary nature 
of polliry that was in the weake Lead:ftore, and will 
make, and infuſe into him that polar vertue , which 
doth naturally vnite vnto the pole of the ſtrong Ada- 
mant, making that pointand pole tobe South which 
' was North. 

This thing fs nor onely experienced in two ſcuerall 
Magnets lodging together in one chamber and boxe, 
- butalſo if you ſhall agglutinate and cement divers 

Magnets of diuers ſtrengths together, they will all of 
them be conioyned and vnited rogerher,as it it were 
one ſtone and body, and may beemade and faſhioned 
into a conuenient figure, and wilt be enducd with one 
vigour Magzeticall of one prouince , though ſepara- 


red they were of diuers politics and juriſdictions. 
? | Magneticall 
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eMagreticall needles and long formes of iron, as 


* knines, daggers, wiers, and ſuch like, if at one time 


they be rouched and excited with the North-pole,and 
made of his nature in all operations Magnerreall, then 
another time lct theſe North points be touched, as is 
vied to be done with the Souliaalecf the Loadſtone, 
this end now hath loſt his former nature, and is made 
of affinitieand allegeance vnto the South-pole, and 
after ifyou ſhall beſtow vpon him,by touching him a- 
gaineat the other pole, the yertue of the North-pole 
againe, andithen he will march vnder his banner, and 
lookeby which pole he is laft touched and relieued,he 
will remaine at Fs ſeruice alwayes after and bearc his 
badge: Pur clay of a long forme inthe fire, afterler 


| himcoole North and South, andit will receiue a po- 
lar vertue: afterburne'it againe in the fire, and letthac 


end which cooled firſt North now coole South, and 
it will be commurated into the nature of the South, 
and the other North. Furthermore if a ſtrong Zoad- 

one be held ſomewhat neere ſuch compaſſes and nee« 
dles.as haue bene excited and touched with the ver- 
rue directory from thenorth by the Adagrer, although 


"they be in rheir boxes, yetthe otherend of the Loads 


ſtone will alter their ſituation, and the Lilly of the 
Compaſſes will be cleane turned, that that part and 
Lilly that ſhould alwaies turne North,will either ſtand 
South, or elſe moue vp and downe vnperfe&ly,and 
weakly, hauing his firſt polar vertue changed for ano- 
ther, or elſe taken away. | 

This concluſion maketh many affraideto let two 
Magnets come too necre together,leſtthe one ſhould 
rob the other, but this willnorbeeffeRed preſently in 


the Loadſtores themſclues , thoughthatir be proued 
NN L ſoong 


the other, and part aſunder by ſpeedy flight, 
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ſoone to come to paſſe in the Magneticall bodies of 


ſeele and iron. 


Ifa direory-needle be excited at both ends from 
one pole, itwill hauethe vertue of that pole at both 
ends, bur if both ends be rubbed backe trom the 

oints to the middeſt, on the ſame pole, both ends 
will haue the nature of the contrary pole, and if one 
end be paſſed from the point to the middeſt, thar end 
will haue the nature of the contrary pole, and the 0- 


'ther end will keepe his nature ſtill. 


"11," CRAP: XXL 


——————————_——_ 


Of the diſcord of the two Points of 
| the Adamant, . 


IEPENT His Propofition is demonſtrated by 
þ Fil [SN two Magners fwimming in their 
BAT! LEN] boates, ina baſon of water,as Tab. 7, 

F MFiz.5. 6. for if by force, theic tvo 
Fx, North-poles or Sourh-poles be placcd 
together, they will Siibire the one 


It a fmaller peece and partbee taken away um a 
greater Magnet, of whoſe body and bulk he was a part, 
antmated, as it were, lining and endued with one and 
the ſelfe-ſamelife and vigour with the whole Magnet, 
like achild,that liceth and is nouriſhed in his mothers 


' woabe, as a part of thebody of the mother, yerbeing 


ſeucred and taken outof the greater Loadſtone , doth 
"comea. compleat Zoadſtone of it ſglte, as a pertect 
new 


Bodies and sM otions. 
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new borne creature,withall the vigour and lineaments 
| af his owne, belonging to a perfe&t Magrnericall body, 


notwithſtanding ſuch is the nature of this little,and 
this greater Magyret , that their loue and agreement,in 
their vertues and points, isnot fuchas it was in their 
vnion in one body, bur their kind aſpe&,all one way is 
altered to bee at diſcord, and if you fet South-pole to 
South-pole, and North-pole to North-pole,you ſhall 

| L 2 force 
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force them to tarry other-waies , like as if they were 
focs at diſcord they will ſwimme away and flie aſunder 
very 6 ed , notenduring ſo to conſort together as 
they didatfirſtwhen they were both one body, 

When two' Adamants ſhall confort,and keepeto- 
pether, at their contrary poles, at the approching of 
a third Magnet they will be ſeparated and flic aſunder 
Tab.X 1.Fig.1.becauſe that the pole of their Adamant, 
that is offered vnto them, is of the nature of the pole 
of one of the two Loadſtones, which rhe ſtone of that 
denomination perceiuing, flyeth away from the com- - 
pany of the other, becauſe two South-poles and rwo 
Nerth-poles,in diuers Magzets,be at diſcord and war 


_ together, and cannot abide to dwell as neighbours to- 


gether , bur each of them, placed outof the others 
Orbe; will both aſpe& the North, with their North+ 
poles, and the South with their South-poles, and thus 
two needles excited as Tab. X 7, Fiz. 2, will each of 
them,out of the others Orbe, haue reſpe& to their _ 
propper 11g Fam if the needles bee within the Orbe 
one of the other as Tab, X 7. Fre. 7. then they will 
moue and adhere rogether at their contrary poles, 
burtif a third Needle be broughtneere vnto them as 
Tab. X 1.F:g.8.then one of Role Needles that did 
adhere, that had his pole of the ſame nature, with the 
pole oftheneedle thatdoth approach,doth caſt about 
for to offer his other end of the contrary quality vnto 
it, and thus the firſt two Needles will afpe& this third 
with their points of one denomination, 

Bur this diſcord is not found betweene the Ada- 
mant, and the Magnetitall Needles thatbce excited 
and animated from one of his poles, foras long as the 
Needles bee within the.view and orbe of the Ada- 


Nantes 
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mants Megreticell orbe, folong they willbchold and * 


aſpe@ him with a certaine dutifull conformity, appli- 
cation and reſpe& vnto his axs, as ithath beene de- 
monſtrated in.G/obous & Anguloys Magnets, but being 
ſeucred out of the Adamantine Orbe of the Load/tere, 
then they will flie, as.from a foe, from that pole from 
whence they recciued their life and vigour Magnets- 
call, and by thevertue of the carth conforme them- 
ſelues to the contrary pole. . 

Contrariwiſe,take a large Globe or Ring of Iron, 
and touch them with the North-pole of the ſtone,and 
the animated place will haue the vertue of the South- 
pole, and adhere to the North-pole of the Magnet, 
and being ſcucred will keepe the ſame ſituation in the 
water, contrary to all Needles that turne the touched 
part to the contrary pole, as afore. 

Set two ſhort and ſlender wyars vpon the pole of a 
Magnet, Tab. X I. Fiz. 3. and they will adhere at the 
lower end vnto the ſame, but whereas they ſhould e- 
rec their other ends perpendiculerly , thoſe ends of 
the wyers will decline a great diſtance aſunder, vnleſſc 
by force they be vnited and ioyned together. 

Contrariwiſe it will fall out if. cheſe two ſhort wy- 
ers bee faſtened to two ſeuerall thirds with wyer, and 
hanged ouer the pole, thenneither of their.ends will 
behold the pole, but for the hatred thar the one bea- 
reth to the other,they beare off aſunder in a great di- 
ſtance, deſiring rather that their vpper ends.,fartheſt 
from the, Loadſtone ſhould vnite,then that they ſhould 
doeit. | 
Hold a knife to the Needle of a Dyall thatis tou- 
ched Magrtically , and the one point of the Needle 
will come to it and follow it, and if that the knife bee 
| 4 bs offered 
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Offered to the other end of the Needle it will flie away 
trom the knite,ſo one end'of any wyer,though vntou- 
ched, will attra&t the Needle at one of the ends, and 
driuethe other end away, Hereof more hath bene 
written in the ſixth Chapter. Some thinke that this 
quality of the poles,thus to flic off the one from the 
other, that itis no enmity, burproceedeth from a diſ- 
ponent vertue, to cauſe theſe Magnericall bodies to 
moue and turne away, to the end that they may better 
frame and diſpoſe themſelues to a conuenient and 
naturall vnition. : 


_ Y ——_—______ 


— 


CHAP. XXII. 


— 


Of Magneticall Union. 


Aeneticall-vnien'is when one Magne- 
ticall body naturally conformeth ir 
ſelte ro vnite vnto any other Magneti- 
call body,by conuenient angles & po- 
ſitions, that is, the South-pole of the 
. S one Mayret will apply and vnite vnto 
the North-pole of the other, as may be ſcene in Load- 
ſtones, carriedintheir boates vpon the water, and in 
Magneticall Needles and W'yers of Steele and Iron, 
- If rwo Magrers, or two Needles do vnite at conue- 


nient p6ints,a third Magnet or ce ri cedlc will 


Dn 


firſt ſeparate one of them till hee rurne his contrary 
part, at the which hee will vnite with the third as 

Tab.X 1. Fig. 1.8. ; 
There is a ſtrong vnion, of body to bedy,ind a 
weak,the ſtrong coniunion is threemanner of n_ 
| The 
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The firſt is commonly obſerued to bee at the Poles, 
where one body Magzeticall is conioyned and vnired 
vnto the other in a right line,vpon the ax/s at the pole. 
Tab.X 1. Fig.10. : 

The ſecond ſtrong vnion falleth out when the ſuper- 
ficies where the pole is placed is madeplaine,whereat 
the edges, Hagneriricall bodies adhere at right angles 
vnto the ax#s,as Tab.l I1.Fig.t1.and Ta 11.Fi.2.but 
more plainely, this ſtrong vnion appeareth when as 
the Adamant ſhall be capped with two teeth at either 
pole, deſcending at right angles vnto the axzs, for here 
a tooth will lifr vp as much perpendiculerly at «ight 
angles totheax7s, as it will atthe pole in a right line. 
* Table X [Figure 10.11- 

The third ſtrong vnion, and ſtrongeſt, is when at a 
Meridian in the Loaaſtoxe there is a ſuperficics made 
flat and plaine, paralell vnto the ax7s,, where-the coi- 
tion according to the conformity in the xquator, in- 
clining neither to one pole, nor to the other , is moſt 
ſtrong, for whereas wyers and weights,at thepole, 
hang'and adhere vnto it, but by one end onecly, heerc 
they will adhereaiongft their ax/s, leaping more vio- 
lently to adhere with their whole {ide and vnite, then 
they will from their endes vnto the poles, as Tab. 717, 
Fig.4. therefore the Adamantbeing armed artificially 
with two teeth, atright angles vnto the axis , will in 
this paralel-contormuty vnto the ax/s, apprehend and 
lift vp weights heauier by many times, then the caps at 
the poles will,Tab.X /.Fig. 12. becauſe theſe receiue 
their vigour from the forces ſent out of both Prouin- 
ces of the Magret. | 

The weaker vnition of Magueticallbodics together 
is in the other parts of the Meridians, where the con- 

formity 
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formity and applications of their bodies is oblique 
to the 4x/s, though thar neere the pole,the oblique co- 
ition is ſtrongerthen it is by the xquator, Notwiftan- 
ding, there is an oblique coition , as ſtrong as the 
ſtrongeſt vnion, and will take vp as great weights, as 
the paralell vnition to the axzs doth, and this ts, as it 
were, a paralell coition alſo betweene the teeth and 


the head of the weight, yer obliqueto. theax/s of the 


body of the Magret, as Tab;X 7. Fig.13. hauing his 
ſupplies of ſtrength from all the 2Zagneticall body of 
the ſtone. | 

Yaition allo, is either naturall, halfe violent, or cle 
.depraues; thenaturall coition is when the vnion and 
conioyning of Magneticall bodies is by the contrary 
parts, as in Adamants, by the poles North to South, 
and in needles by head and taile, as Tab. X 7. Fre. 7, 
Tab. X11. Fig.5.6.9.ſorwo wyers ſwimming on their 
corkes in the water, being toucheddy contrary poles, 
will march and haſten to ſalute one the other, like two 
louers, Tab.Y 1. Fig. 5. Likewiſe in Adamants thatbe 
armed with-two teeth, itfalleth outthat they will em- 
brace the one the other, onely with the tecth and parts 
thar be of contrary provinces, and not with thoſe of 
likenature and prouince. T4b. 711. Fig.12. Tab. X17. 
Figure 10. | 

The halfe violent coition, when as a ſmall Load- 


ſtene, which hath bene taken out of the ſide of a grea- 


cer, is placed in his former ſeate againe, where there is 
madeaperiect vnion againe in one entire whoke; ſo in 
the two (ſhort wyers that ſticke ypon the pole, being 
heere vnited, but atthe other ends flie off aſunder,yer 
being put together by force, will adhere and hauc an 
vaion and.coniun&tion alongſt their ſides and Ms 

| ian 
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dian, as well as in the other way of vnition. Table X 7. 
Figure. 3. 

Now that vnition,which Magnetzcall needles tou- 
ched and excited at the pole of the Adamant haue, 
may bee thought to bee halte viotent and-{ome-whar 
ſtrange, Tab.111.Fig.1.6.7.Tab.11TT. Fig.1. becauſe 
that heere there is an affinity of two Magnerricall bo- 


* dies of the ſame nature and denomination,and not of 


the contrary, that it ſeemerh that the Magnericall na- 

ture, betweenethe Adamantand the Iron, is both ve- 

ry different from all other Magzetzicall bodies and 

ſome-whatimperiall; for it is not to be ſeene cither in 

Magnets onctowards the other,though they be of the 
ſame rocke and pecce, or in any wyers of yron or 
ſtecle of one towards the other, or in the earth it ſelfe, 
with thoſe that ſhe doth Magrnericallyanimare, that 
that pole whichis excired, or animated with a pole of 
the ſame nature,ſhould reſpe& and conforme it ſelfe, 
being artificially, without renitency , carried vnto a 
pole of the ſame nature and denomination, from 
whence he reeciued his firſt vigour, | | 

Herethercfore, no doubt, the Adamant is Maſcu- 
linevnto his beloued the Iron and Steele, and theſe 
arc Femenine, as more apt to obey,refpe@,and follow 
the Maſculine, ſubic& to be attracted by him, whoſe 
preſence quickeneth, reuiueth, and animatcth them 
in all kind of vigor and commuration, 

Thirdly, whenyron is vntouched , and vnexcited, 
the coition is the weaker , - but when a ſmall pecce of 
Iron ſhall bein a boate,with materials of other lading 
to bevnited to a Magnet in his veſſell, heere the coiti- 
on is depraued and weake, becauſe the Xagnet affe- 
Qcrh and draweth his owne beloued beſt, when ſhe is 
nop 
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notladen or mixed with materials that be of different 

nature not Magnueticall, and for this cauſe the Ada- 

- mant will take vp a greater weight,all of Iron or ſteele, 

thenwhen a great weight of other ſubance, is faſhio- 
ned to a ſmall weight of iron or ſtecle. 

The greatneſſe of the bulke of the Adamant hel- 

perth vnition, ſo doth the length of the axi5,and verrue 


* diſponent to ſet the Magrericall bodies in convenient 


ſituation, 

Beſides, there is a vertneattractine, beſides the dif- 
ponent vertue, and a directiue and inclinatory faculty 
inthe Adamants, that bring Magneticall bodies to 
vnition and apprehenſion,the two FA retaine thein in 


 vnionand coniun&@ion, proceeding eſpecially from 


the goodneſſe of the tone, the latter two helpethe 
diſponent vertuc,and are to be found in all Zeadftones, 
and in the earth irſelfe. 


e_—_ tree aro — — —— 
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Of attradion Magneticall. 


_ Agneticall artration is a naturall inci 
Sl tration and diſpoſition conforming 


uity and vnion of one Mag- 


ro-canti 

Lcd OY retical body vnto another, and no vt 
EINER olent haling of the weaker to the 
=—_ongcr, bcing an appetite of vnity 
proceeding from both bodies that arcſeparated , as 
two Magnets fieating in their boates donoratfirſtrun, 
together, as it were, from center to center of thebulke | 
vpon a violent diſpoſition or attraction, bur the diſpo-, 
M 2 nent, 
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nent vertue firſt worketh , then the allicient and Ada- 
mantiue vertue in them, both for vnition , doth ſhew 
his vigor to ioyne them by conuenient termes the one 
body vnto the other,Tab.X 1.Fig. 5.6. 

Alſo the Adamant doth more ſtrongly attract iron, 
hauing amore Maſculine nature to attract her, and in- 
abletwher,beſtowing vpon the iron, that he coucheth, 
a greatquantity of his ſtrength without any loſſe vnro 
himſelfe. ſo that ſhee hath power to attract other iron 
firongly, which before the excitation from the Aſag- 
zet (heecould notdoe, and therefore excited formes 
of ironand ſteele, are\quicklier attracted, then ſuch as 


are nottouched, becauſe they haue more Magnericall 


vigour in them. 
Such Magnets as bearmed with iron, attraft more 
ſtrongly then the bare ſtones doe, becauſe thar hereby 


their vigour is increaſed, being moreſtrong, and ex- 


rendeth itſelfe further, as if along iron wyer bee con- 


10yned to the pole, or tooth of a Loadſtore, and to the 


cndot this, lay to another, anvl at the end of thata 


third,and ſo forward,the Adamant will hold them all, 
or moſt of them,according to his vigour and ſtrength, 
Tab.X 11. Fig.1.alltouching onethe other, and clea- 
uing together, as linked in a chaine, 

Place a wyct ſome-what ſhort vpon a Zoad-ſtone 
neerethe pole,or further off,and hold an iron of Mag- 
zueticall body towards it, and thewyer will rathcr bee 
attrafted away by this weaker body , and leaue this 
ſtrong Magnet, Tab. YT. Fg. 6. and beforetheyron 
touch it,it will decline and bend towards the yron that 
approcheth, ſo will needles direQory deflect awry, 
being placed vpon the Mazrert,ftom their conformity 
t0 afty vatouched wyer, and be attracted by them,and 

«bd [4 ej this 
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this proueth, that the eminent parts of the earth being 
Magneticall, may rye the Compaſle to vary from 
- the true Meridian 6t the earth. 

The naturall attra&tion of Aſzarneticall bodics, is 
that the North-pole do artra&t the South-pole, and 
the South-pole the,North ,” although'berweene the 
Adamant and the iron thereis thar fociability,that the 
North-poles loue one and the ſame pole. 


— 
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Of the ftrono apprehenſion of Magnets 


JHe apprehenſion of Magmertreall bo- 
+ || dics 15a ſtrong vnion, cleaning! and 
\C; { ticking of them togerher , that they 
- , b 
Wy will hardly be feucred, being ſtrongly 
retained by the vertue and lone Mag- 
— z:ticall, as though they weretied,olu- 
ed, and foudred together, this coniunaftion. and ag. 
glutination is pertormed by certaine conuenient ty 
tions, whereof Thane ſpoken inthe X X I I. chapter of 
ynion; according hereunto if two Magnets be fiyim- 
ming in their boates vponthe warer, Within the orbe 
and vigor Maeneticall one of the other,they will moue 
ro contoyne and be grappled tagether like two ſhips, 
and if one of the veſſels be halled, the other will fol- 
low, Tab.X 1.Fig.5.6.' Io) 

A ſtrong Magnet will hold but a very ſmall Monet 
at the poles, _— the North-pole applicd to the 
South-pole, for to lift the ſmall Magnet in the aire, 
bur offer a wier of polliſhed iron or tteele , that is a 
M 3 good 
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good deale heauier then the fragment of the Magnet 
was,and rhe Lozdſtore will lift this p$ from the ground 
and retaine it firmely, Tab.X 1 1..Fe.5. 

If Magnets be of onemine, the biggeſt will lift vp 
and hold the greater waight, for this purpoſe the lon- 
ger forme from pole rapole is beſt, and bulke being 
comparcd withbulke, this forme will rake vp the grea- 
ter waight, becauſe his diamiter is longeſt. 

Take a long pecce of iron or ſteele, as a knife, or 
dagger, or ſword, that is finely poliſhed, and touch 
and excite them Magnetzcally,and rheſe ſhall take vp a 
greater waight of iron then the Adamantit ſelfe, ſo ir 
be very good and little (hall, that gaue them their vi- 
gor Magneticall to littvp, and fetaine firmely, Table 
X[T.FIC2. 

I have a Load(fone that will vigorateafwyord to take 
vp and hold a pound waight. Likewiſe Magnetionll 
needles and excited wiers will ſtrongly retaine and 
adhere one vnto the other at their conuenient poles, 
hale onethe other, and liftthem vp,and retaine them 
firmely , for Tuch Magneticall formes of iron and 
ſteele as be touched and animared AMagnetically, are 
ſooner apprehended, held faſt, and lift vp in the ayre 
then thoſe that be vntouched and vnexcired,, becauſe 
thatwhen the Mazneticall vigour is infuled, diſperſed 
and ſpread through alt the parts of the iron-waights, 
or of ſteele; theſe formes are ſooner vnited and faſter 
ried, as it were, with ſtrong ligaments and cords,both 
vnto the Load-ſtone, or one vnto.the other, Tab, X! 7. 
Fig.z. therefore if ſand or other matter thatisnor 
HMagneticall bs faſtened and bound vnto aſmal pecce 
of iron, or this ſmall peece of iron be faſtned to a 


paire of ſcalcs, that haue ſtrings co the ſcales, though 
iron 
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iron be the waights of the ſcales : yet the Magnet will 
tifr vp and hold a greater waight that is all.continued 
iron,then he will do of theſe mixture and intermiſſion 
of Magneticail medium,of diuerſe and different ſub- 
ſtances, not Magneticall, 
If a 11znet be faſtened to the pole of another Load- 
fone by his conuenient vpper pole then-a greater 
waight then before will be apprehended by the Zoad- 
ſtone and raken vp, becauſe that the Load-ſtones vertue 
is increaſed and augmented by.the addition and. ad- 
ioyning ofthe other Magnet, Ta.X11.Fi.6.9.Euecn fo, 
for the ſame caulc, if a wedge of iron be placed on the 
vpper pole of a Zoad-ſtone, the other polethat is down- 
ward will take vp a greater waight, Tab. 1171. Fie. 2. 
If there be a thin plate of ſicele or iron held orfaſte. 
ncd vntothenether pole of the Adamant, berweene - 
the Loadſfone and the waight, then the Magnet will lift 
double, and fomertimes decuple, orrten times as much 
againe, from this practiſe begun. and grew the arming 
and capping of Adamants with ſtecle: and jron , aftep 
diuerſe manners, T4b.7 1. and ashath bene declared:m 
X V III. Chapter, Of the augmenting the vertne of the 
Load-ſtene;by this arming ofthe Loadſtones with ſteele 
and iron in conuenient places,. their vertue and po- 
rency is greatly multiplied , both ro-vnite, arrract, 
apprehend, and lift vp greater waighrs, and alſo:ro 
moue, turne, and conforme Mueretzcall needles afar 
oft, and the needles by havingaftrangvigour infuſed 
into them direct and reraine themſelues more firmely 
in their conformirie and direction AMagntricall.” 

Ita plate or cap of iron be held to any paralell be- 
eweenethe zquator and the pole, crofling inany me- 
ridian, therewill be an apprehenſion and retention of 

| gels! 
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Iron, wiers, and waights, much heavier then the bare 
vnarmed ſtone wil hold without this cap,Ta.X 7 1.F.7. 
Where the ſuperficies of the Magnet about the 
pole is flatted and madeplaine,hauing armour applied 
| to it, anda tooth deſcending from!the pointat right 
f angles to the ax7s, herethis rooth will rake vp and.tift 
as muchas thecap at the pole will, Tab.X 7, Fig.10.1r. 
Wo ; Thoſe Adamantsthatbe capped to take, apprehend 
; and lift vp at the pole onely, it there be three ofchem 
readily prouided,put the ſecond to the nether pole of 
the firſt, and he will reraine him firmely , tnen adde 
thethird tothe nether pole of the ſecond and the firſt, 
byvertuc'infuſed into the ſecond, and thethird, will 
'_ ſtrongly hold them both-in the aire, Tab. X 17.,F4g.9, 
Il all ofthem being armed and communicating their vi- 
110 gors together firmely to vnite, we Od: 
| Soa dagger or ſword excited, will lift vp one waight - 
atthe end of another, and ifthe vpperthat touched the 
i ſword or Load-ſfone-be held an inch offi, yotby the vers 
if tue that is extended within the orbe MMagnetzeed!, the 
| 


if waights will cleaue together ſtill, 
if » Seraſhortandſmall wier at the pole of a agyer, 
[1 and it will be erected, fer another on'this ,/ and'it alſo 
| will be caried vpright, fet on the third, and all zhrce 
lj will beapprehended and borne vp,T#b..X I L.Fig7.... 
if | Alfo ſet a ſhort wier on the pole, and anotheron a 
[i meridiangnot farre offthepole, or {ct themvponiwa 
ſoucrall meridians, vena: ſtrong Magnatythen lay an- 
other ſhort wier 01 their heads , Serthey,willhbold and 
carry it, ang this alſo will carry avotherwicr vpon'his 
backe, TebX [Fig 1 ie 4.0] 


_ Therebecertaineformei:of Ac 5,25 the Sems- 
terrells , infiſhion ofan halts: bouls rc lofig. ouall 


made 
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forme mightbe-capped like a Magnet. 
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made plaine at the bottome, the long ſquare fore s, 
defcribed, Tab.17. all theſe may be armed and capped 
with two teeth, at right or oblique angles to the' ax#s, 
which being thus prepared , will apprehend great 
waights, and retaine them moſt firmely in the aire, 
Tab.X 1.12.13. | 

If rwo Magrets,armed with two teeth apeece, be ſer 

before vs, the one being ſtrong, 'theother weake,or 
much leſſe, whoſe ax/s or diamiter betweenethe reeth 
is equall of like length, then ſer the teeth of theſe to- 
gether that come from contrary poles and parts, and 
the ſtronger will apprehend and lift vp the weaker,and 
the weaker being vnited and incorporated with the 
ſtronger, by the vertue that he receiueth fr6 the ſtron- 
ger, willlife vp from the ground,and retaine the ſtron- 
ger and greater very firmely,although he be much he- 
uierthen the waight, the ſmall ſtone doth ordinarily 
life vp, Tab.1[T.Fig. 12. Tab.X 1T.Fig.10. 

Let a Magnet be armed with twoteeth deſcending, 
and two aſcending,as Tab.l.Fig.5.6+ 6.the aaa 
will cleaue faſt to a great waight of,iron, and hold by 
the ſame-firmely, apply a waight to thei nether rwo 
teeth, andall will beretained and held together moſt 
firmely by paralell vertue of the meridians from the 
axis. 

Such Magrets as be armed to one ſuperficies,with 
foure or fiue tecth,or more,Tab.X 1 7.F7. 11.12.muſt 
needs apprehend more and greater waights , retaine 
and lift them vp moſt eafily. 

Apceceof ffeele well tempered, being excited, will 
lift vp a greater waight then the like forme and bulke 
of iron will, alſo this tempered merrall in a kinde of 


It 
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It hath bene proved that the apprehenſion is better 
betweene the bare ſtone and, iron, as alſo the armed 
Adamant, with the armed Adamant, is moſt ſtrongly 
retained, and farre more firmely then the retention of 
one Loadſtone is with another (inall and bare ſtone. 

Now itis to be obſerued that ſteele, by reaſon of 
his dyneſle,f his vigor Magreticall,beſtowed 
vpon hin, Bet en the iron. doth that is ſofter, 
which entertaineth che yertue Maereticall ſfooner,and 
retaineth it the leſſe time where his ſubſtance is leſſe 
extenſible and glutinous; ſo ſteele being very often 
excocted and cuaporated in the fire, becometh very 
brittle,and will not receiue the Magrericall vigour,yer 
being reduced from thathardneſle, and eafily rempe- 
red, not to be ouer hard, will retaine the vigour Mag- 
neticall better then iron. 

Thoſe Adamants arethe beſt which are bare and na- 
ked'\without their furniture and armor td take vp their 
owne waights, or more, at one of their points and 
poles, i; retaine the ſamefirmely. Such Adamants 
will cleaue vnto a pecce of iron by their meridian, and 
haqg vntoir, and will retainea great.iron waight alſa 
adhering to the meridian paralel] to the _Lvxs. 
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Of Magneticll diredion from the earths 

Nx .cherto Thane difcourſed of the Magrer, 
and other Magreticall bodies,parts, mo- 
rions, applications, vertues and effects, 
as they haue one vnto the. other, which 
haue 
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haue bene of that qualitie, that they might be almoſ 
all of them'expericnced and obſerued athomeand in 
our houſes, handling the Zoad-ffones as little carthes 
and globes, and turning them about with our hands, 
to ſee,obferue,and vnderſtand all the qualities, vertues 
and effe&s of the ſame whatſoeuer, ang theſe 
Marznets,as diuerle carths and Mag lobes to- 

ether, with the motions, compaſſtons , and conclu- 

7 ons,proceeding from a preſent, perticular,and vnna- 
turall cauſe and potency in the ſtone before our eyes. 

And hauing before partly diſcouered che motions 
that Magvets haue with the earth , being taken out of 
the ſame, and bred, and animared therein, as alſo the 
motions of ſuch irons as haue bene excoced out of 
the mines, and ſuch like veines, or rather bones of the 
Earth, that haue bene alſo endued and excited with 
the direQory and AMagnetreall vigour from the Earth, 
both ar their firſt forging and forming, as alſo by their 
placing vpon the ground whileſt they coole , and be- 
come tra@able with our hands, and their poſition in 
houſes, windowes and other places. 

Alſo I haue thewed how this vertue direCorie, po- 
lar, vigour, and politic is to be giuen to compaſles for 
the ſea,& to direQtory-needles, thar dire our moue- 
able dials into the meridian line, and tothe /ncl;nato- 
ry-needle, or any 'orher needle or Mathematicall in- 
ſtrument whatſocuer. 

NowlI am to declare how ſuch demonſtrations as 
haue bene learned at home out of the Terrella and Se- 
miterrella mazneticall may be put in praQtiſe and vie 
by ſuch as faile to farre countries by ſea, or trauell by 
land, for their great benefit, both to reach them how 

ro dire& their courſe, and ro tell them in what place 
N 2 and 
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and climate they are in, which thing they may per- 
forme and learne very perte&ly, hauing the direory 
in their compaſſes , and the /nclinatory-needle in the 
meridian ring artificially made about them. 

In comparing the two Magrerticall bodies of iron, 
and the Magnet with the earth, the great and mother- 
Magnet of all Magneticall bodies, we ſhallſee and be- 
hold, thatnot onely in the Load-ſfore the Terrella and 
Semiterrella , but principally in the great Terra and 
Magneticall globe of the Earth, there is naturally 
found the two poles,the North and South, the qua- 
ror, the meridians, paralets, axis, and horizon,where- 
upon all the motions and concluſions that haue bene 
made vpon. the meridians of the ſayd formes in the 
Magnet are proportionably and agreeably to be found. 
in the Magreticall globe of the earth, in paſſing about 
her meridians,for all Magnerrcall motions are perfor- | 
med vpon the meridians principally,as hath bene ſaid.. 


. Therefore place any Magneticall body as is vied to be; 


done, free trom all obſtacles,Tab.X 1.Fiq.5.6.that may 


*hinder theirmotionand conformity, and they will be 


ſiruated conformably vnto the meridian of the earth, 
becauſe that the earth hath primarily, naturally, & fro 
her firſtcreation, all Megreticall faculty, vigour, ver- 
tue, power, and potency in her ſelfe. 

And firſt if a Magnet whole poles are knowne by 
the Art before taught, be placed ina boate,or boule of 
wood, and putinto a great baſon or boule of water, it 
will conforme, dire&, and ſeate it felfe North and 
South, according to the ſame poſition and meridian 


- that paſſeth direly vnto the poles of the earth; Like- 


wiſe take a Magneticall needle that hath bene excited 
with the Adamant, ſuch as be in moucable dyals, or 
| elle 
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elſe take the Marriners compaſlle, and place them in 
quiet ſituation, and they will be dire&ed by the diſpo- 
nent vertue and Mzencticall vigour of the earth ro- 
wards the North,and Southpoles vpon the true meri- 
dian circle and line, it there be no obſtacle. 

Alldire&ion is obſerued by Magnetrcal bodies,eſpe- 
cially by the dire&ory-needle and compaſle ypon one 
certainehorizon, whoſe center is in a meridian cut b 
ſome of the paralels, and on this center the needle and 
compaſle is ſuppoſed ro be placed, being truly peaſed + 
and compoſed, that they may play, turne too and fro, 
and reſt leuell and paralell vnto the horizon , fitly pla- 
ced vpona pin of braſſeor {iluer, and be well touched 
and excited, tothe end rhey may be dire&ed more 
certainely towards the poles vpon the meridian,T ab, 
X11.Fig.13. bits 

All Magneticall needles would be touched with a 

good vigorous and bigge Load-ſtone, that being cap- 
ped lifteth vpar leaſt halte a pound weight of iron, to 
the end it miay carry the flic and card of the compaſſe 
more ſtrongly to his true dire&ion and ſituation; all 
needles and compaſles thatare to be animated and ex- 
cited with that part of the Maznet that ſeatethit ſelfe 
North, ſwimming in a diſh ypon the warer, by the dif. 
ponent power of the earth, and being freed from our 
of the orbe and vertue of other Magneticall bodies, 
theſe are turned and direCted by the vigor of the earth 
intothe South vpon the meridian line, 

Euen ſoa rod of iron that ſtath bene placed North 
and South in a window a long time, whereby he hath 
receiueda true touch of polar vertue from the Earth, 
being within the orbe ofhis vigour, and being remo- 
ucd from this poſition, whictt would be noted with 
N 3 chalke, 
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chalke, and hanging leuelly in a firing in the aire, will 
moue his North part,and ſcare it in the South quietly. 
' Thercfore all Magneticall bodies, whetherit be the 
Maeret that is taken our of:rhe Earth, or a part ofa 
Magnet taken out from this ſtone, that was cut unme- 
diarly out of the earth, or any iron or ſtcele that is ex- 
cited , cither from-the earth, from an Adamanr, or 
from another excited needle, iron, or knite, or long 
forme of burnt clay , all theſe whatſocuer recciuing 
theirdire&iue and polar faculty from another Aſag- 
zeticall body, being ſefathberty artificially in the aire 
or water, to moue and turne,will ſeate and bedirected 
ro the contrary pole they were firſt reviued by. 

Euery partfrom the xquator to tie pole.doth giue 
2 polar and Magnet:icall vertue vnto diverſe formes of: 
iron and ſteele to moue vnto a contrary poſition , by 


_ thedire@tiuc faculty of the earth. 


This faculty direQiueis as ſtrong vpon the xqua- 
tor as elſewhere, though jt-do norbeſtow it to athers, 
being fortified from both provinces on citherfide,and 
when the needle and compaſic ſhall be in the xquator 
of the carth, becauſe their libration and leuelneſle is 
all one with the horizon* therefore here the direCtion 
1s conformable and ſtrong : but in other places, and 


neerethe pole eſpecially, the leuclling ofthe needles 


is more violent, becauſe they would incline and make 
an angle with the axis, and therefore the direction 
here is thoughrby ſometo be very weake: yet it? this 

Iacenecrethe pole in the Terre{/a and. Sem7terrella, 
the little needle on his foote beareth himlſelte moſt 
ſtrongly and ſtiffely, that being with a finger turned 
awry, it will turne againe to his diredion very vio- 
lently, though inclining to the ſtone, and reſt it ſelfe 
very 
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very ſpeedily, without many turnings to andfro, ſo 


thatneere the pole the direction is very ſtrong, neither 
by lenelling hindred. | 
Alwayes and in all places the Lilly of the compaſſe 
or croſle of the diretory-needle ſtandeth and is ſea- 
ted into: the Notth, both in this North fide, and on 


the other South {ide of the zquinoGiall line or circle: 


ofthe earth, Tab. /11.Fig.g. Tab.X 11, Fig. 3.contra- 
ry to the ſyte of the needle neere rhe Terrel/a or Semi- 
terrellx, becauſe they are rouched: and excited at that 
point of the Lo24-ſtoxe that in his boate reſteth South, 
and being ſet at liberty from the Loadſtone by the carth 
1s turned North, as the point touched at the North- 
 poleofthe Adamantis turned South, neitherneedeth 
there here any converſion of the compaſles in ſailing 
and going from one proutince of the zquator to the, 05 
ther, as the needle idoth rowards the Magnet being 
maſculine. and the ncedles of iron or ſteele feminine, 
but the needles to the earth are perfc& Magrericall 
bodies, and do keepe their correſpondency with the 
earth, as if they were Magret-ſtones, or diameters of 
little earthes: thorefore the needles and compaſſes 


paſſing from one ſide of the xquator to the other,'n a - 


meridian and grear circle, proceedeth on ſtill in a 
rightline vniformely, onely the points of the ncedles 
and compaſſes do take their turnes tabe predominant 
in their direCtion in their owne prouinces , eſpecially 
if cheir level would ſuffer the vertne 7cliratoryto pre- 
uaile,which thing is moſt apparant by the /zclznatory- 
zeed/e in his ring, that being onthis {de of the ,zqua- 
tor ereRteth his lilly aboue the horizon towards the 
pole,but on the further South fide of the xquatordip- 
peth his Lilly vnder the horizon , and ſuffereth :. 
point 
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Pointto reſpect his owne pole with conuenient an- 
Sles to the ax/s.Bur this thing cannot be done by the 
Compaſſe and direcory-needle,which lye alwaies pa- 
ratelto-the horizon, but onely is demonſtrablebythe 
ſtone in the 4 and 5 tables before, ſe Fe 

This were a fit place, to fpeake of the order of ma- 
king'Sea-Compaſles, the inſtruments for Magneticall 
diretion, the making whereof is very well knowne 
vnto Artificers, yetI could wiſh, that theywere more 
artificially made then they are, though the price were 
ſome-what more, with ſome additions, which wee-da 
partly touch in the Chapter following, and wiſh alfa 
that the points were 48. in vie, that euery point might 
be halte an hower. . 

All dire&ion is performed vpon thetrue Meridian 
reſpecting diredly with the Needle the poles of the 
earth, as the Needle dothin the good and polliſhed 
Load-ſtone and Terrella, vnleſſe.it be weakened,depra- 
ued, and forced to decline from the true Meridian of 


the carth, by the cauſes 6t variation. 
| Cl 
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Of the variation of the Compaſſe from 


* thetrue Meridian, 


Mi. uf all dire&tton, and true motion to the 
239; North and South ypon the Meridian, 
&288| tlie which would alwajes be certaine- 
ly pointed outby the direory-needle 


and 
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and Compaſſe, if the ſubſtance of the globe of the 


earth were in all parts and places alike, and equally 


Magnetical,as in ſome round Loadſtonesneither would | 


there be any variation & declination of the compaſle 
and Needleat all.from the true.-Meridian of the earth, 
no more thenthere is ofthe Needle, vpon a firme pol- 


liſhed and round Load-ſtore. 
163 2p O Bur 
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But becauſe the Globe of the earth is knowne vnto 


vs, to bee very vn-euen and vn-equally mixed, with 
many materials, differing from Magnetica/l ſubſtance; 


- hauing great and ſtony Mountaines , large Vallics, 


deepe Scas, long and high Continents and fore-lands, 
ſome with mighty ſcattered rockes of Loadſtone , of 
Iron-Mines, and other Magncricall matter , and ſome 
without, as alſo the entrailes, and interiour ſubſtance, 
barke or ſcarfe of the carth,confiſting of a great quan- 
tity of ſubſtance not Magneticall, whereupon it com- 
meth to pafſe,, that when the Magzeticall faculty,of 
the carth ſhall dire& theſe 2agnetrcall inſtruments of 
the Needle and Compaſle, they arenot compoſed or 
ſer direQly vpon the true Meridian that paſſeth right 
on to the poles of the earth, butaredrawne and for- 
ced awry towards ſome vigorous and Magneticall 
eminency of the carth, whereby the Meridian which 
the Needle and Compaſle maketh doth decline and 
vary from the true Meridian of the earth, certaine. 

whe & degrees in the Horizontal circle, which is cal- 

ed the variation of the Compaſle; the Meridian that 
this declinatis of the compaſle & needle maketh,may 

be termed the Magreticell Meridian, to diſtinguiſh it 

from the true Meridian, and the ſpace betweene the 

Maenteticall Meridian, and the true Meridian is the 

lifferenice of variation;So that here the needle & C5- 
paſſe do diſpoſe themſeclues into the Northand South. 
obliquely, and not truely and exa@tly, and according 
to the dinerlity and ſtrength of the ſcattered Magneri- 
call bodies,being the-cauſes of variation, the arch of 
the declination'1s. greater and lefler,, as infayling by 
. ai Continents, and High-lands Magnericall,cither - 
ac point or taile of the Needle, and Compaſle,is _ 
| CEa.. 
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ced awry towards the Eaſtor Weft, as is demonſtra. 
red in the chapter of Applications, & in the XX III, 
Chapter. 

For if the Magneticall eminency , whether itbec 
iron like clay, myne of iron,or rockeof Load-ſtone, be 
contiguous vnto the Magneticall Globe of the earth 
and faſtened in the ſame ſubſtance vnto it, then the 
Compaſle and Needle will leaue the dire&ion of the 
Magneticall Globe of the earth, and defle@ towardes 
this eminency, but if this Mountatne Magnerieall be . 
not continued with the Globe, and haue other Mate- 
rials vnder and about him,then the Needle and Com- 
paſſe will be thruſt awry, and flye from it, declining as 
much, in a maner,the other way,lcaning vnto it by the 
other point ortaile, as it is demonſtrated in the rule 
of Application of one Needle, in his varrying ypon 
the Load-ſtone, vnto a peeceof Iron,touching and not 

wouching the ſtone. | 

And no lefſe doththe Needle and Compaſle vpon 
the continent and: inner-land , decline Eafterly or 
Weſterly, whenasa greatpart of the carth ſhall bee 
of aſubſtanceno way Magnetieall, and the other part 
ſhall bee of a vigorous and Adamantine quality to ac- 
tract vnto it. 

For although all dire&ionto the North and South 
by the Needleand Compaſſe, be from the vertue of 
the whole Magneticall Globe of rhe carth,yet aſtrong = 
efftuall, and neecre perticular cauſe, though weaker, 
as it is proued in the endof the X X I I I. Chaprer, va- 
ricth their direCtion diuerſly, and erratically , by that 
Land eſpecially which lycth and treaterh North and 
South. 

Where as the vigor and- potency Magneticall in- 
O 2 | creaſerh 
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creaſeth from the EquinoQtall to the poles of the 
Mazncticall Globe of the earth, as itdoth in the Ter- 
rella, whereby the like eminency Mzgreticall, in the 
parts neere the poles, be'of more allicient and Ada- 
mantine property, then they are about the EquinoCti- 
all, therefore it may bee thought, that in ſayling vpon 
one Meridian, in like diſtance,from this eminency,en- 
riched with this vigour, it will make a greater variati- 
on of the Compaſſeneerec the pole ,then itdoth neere 


_ theEquinoRiall, but this matter may bee helped and 


leſſencd by; the great vigour that the needle is dire- 
Red withall from the Adamantine. Globe of the 
earth, eſpecially if the Seas bee ſhallow, andthe Nee- 
dle in aneere Orbe vnto the ſame, for thus the Needle 
will very hardlybee remoued, becauſe the force of 
the earth is-great that direeth it, but marke thatin 
the X XII chapter, where a ſmaller ftrength 749+ 
neticall altereth quickely the retention of the whole 
more'vigorous Magnet. 

. Alfo\it is thought, that the variation of the compaſle 
is much furthered by the naturall inclination of the 
needle and his conformity to an high-land, along the 
Meridian,berweene the xquatorand the pole,like the 
demonſtration of the Tab. Y 1 1.Fig.2.wherethe lon 
Load-flone varieth the Needle from the Meridian by 
little and little roa right angle,ſo if ircould bee found 
out, that a neere perticular cauſe were ſo potent ts 
vary theneedle, as the long-ſtone, there is the ſide of 
the land would vary much, but the cap farre more, al- 
ſo atthe zquator as in the Tab Y 7 7 1.F4.5.an eminent 
partof land, ending at the zquator , might vary the 
needle much, as is there demonſtrated, 
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that there ſhould be ſuch poſitions of the Compaſle, 


in ſomeplaces berweene vigorous lands, to be obſer- 
ued, yet becauſethat theſe eminences fromland, are 
not any particular and complete Magnets of them- 
ſelues, bur adherences and protuberances of ſome 
part of the Afagzeticall Globe , and haue their nature 
according to the vigour of thar paralell where they 
ſtand, and haue not euery one of thema pole neere 
their caps and angles, as theſe Magnets haue, inthejr 
demonttrations ſer downe. I cannot wholy approue 
them for ſufficient demonſtrations of - variation, 
though they may helpe very much forthe vnderſtan- 
ding of the ſame. 

Therefore, for the better knowledge of the variati« 
onof the Compaſle by the Terre/la, it is very conueni- 
ent toapply a ſtrong Magrneticall body vpon the Ter- 
rells, alongit the Meridian, ora little obliquely , then 
carrying alittle needle vpon the Terrel/a., the needle 
will vary more from the true meridian neere the xqua- 
tor,then it will doe neere thepole,becaule the Needle 
neerethe pole is direed very ſtrong]y and ſtiffely by 
thoſe parts, and will hardly bee forced from his lire: 
Aion, 

. Burletthe cminency bee very vigorous thicke, and 
abouttwenty degrees high, then hold the Needle fo 
high from the Terre//z in that Orbe , then the Needle 
is to be conueyed from the zquator to the pole, and 
firſtbring this eminence cowards the Needle, and it © 
will beginne to vary from his direCion, being within 
twenty degrees or parts of the eminency, and ſo in- 
creaſe his declination continually till hee bee varied 
towards fixty degrees, inthe parts neere the zquator, 


and about fifty degrees, at the moſt,in the parts neerer 
{ 28] NECN O 3 the. 
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-rhe pole inthe ſame Otbe, therefore the deeper that 
the Scas are, the greater is the Magnetieall Orbe, and 


the more ſubic& to ſuffer the Necdle to bee attracted 
by ancere eminency , and the ſhallower that the Sea 
is, the leſle 15 the Maegneticall orbe of the earth, which 
more hardly ſuffereth the Compaſſe to yary. 

This is to bee noted that high-eminences and lands 
neerethe poles, being before the Compaſle doenor 
cauſe the ſame todecline, but onely fich eminences 
as areplaced according to the Meridians, and trent 


' North and South, or obliquely alittle on cither ſide, 
to theſe the Compaſſewill be attracted awry from his 


true direction. 

Burifthere be anarrow paſlage berweenerwo high- 
lands,then the Compaſſe and Needle willreſpe& nei- 
ther eminency ,-but carry and direct it ſelfe paralelly 
berweenethem both, when the ſtrength of two high- 
lands is of equall force as it'is demonſtrated vpon the 


Terrella, and nor vnliketo the figure, Tab.Y 177. Fig. 3+ 


This is tobe obſerued alſo, that the middeſt of an 


high-land , by demonſtration vpon the Terre//a,doth 
attract moſt, and make the greateſt variation , and to, 


wards the ends it decreaſeth by little and little, and 


- oncepaſiing by the eminency it varicth the compaſle 


no more,and itis likely ſo to do vpon the earth. 
If there be a Magneticall rockelying fidelings vn- 
derthe water, it will makecheneedle vary alictle from 


' thetrue Meridian. 


Therefore thefartherthat the Compaile is diſtant 
from an high-land, that attracteth, the lefle is the vari- 
ation,and paſſing further out of the orbeof his ver- 
tuetherewill be no variation at all, vnleſſe the deepes 
and ſubſtance of the carth bee partly Magneticall, and 


partly 


RET ea 24a 
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partly of different ſubſtance, For theſe cauſes itis ob+ 
ſerued,that places of a (mall diſtance aſſunder do differ 
much in their variation, holding one proportion, nei- 
ther in paſſing po a meridian, or on a paralell, yet in 

fe-ſame place variations neuer differ, 
butremaine certaine and conſtant.. 

The Weſt-ſhore of a magnetzicall continent doth 
makethe variation of the compaſle Eaſterly , and the 
Eaſt-ſhore of a maine-land beholding the Sunneri- 
ſingattra&eth on the North-{tde of the zquator,*the 
Lilly of the Compaſſe that it decline Welt from the 
true Meridian, on the South-fide of the EquinoRiall 
the point of the Needle is attracted, Table X 17 7, 
Fig.1.2. TL 

ck the Ilands of Azores the Compaſſe hath lit- 
tle variation, as at Fayall the Compaſle varieth to 
the Eaft three dogrep pay at Cofwothe variation of the 


Compaſle foure degrees to the Weſt. 


Some thinke that Ilands, though Magnericall,make 
no variation, being too weake and feeble in regard of 
the great ſtrength of the dire&iue globe of the earth, 
which direQeth the needle and compaſſe, becauſe 
that the Iland of E/ba,neere Florence,being ful of Load- 

ſtones, cauſerh no variation ofthe compaſle morethen 
other places neere adioyning do, butifvpon the Ter- 
rella,as in he XXIIT. win "op cherebeneuer ſo litle 
wiers applied neere ancedle, it will defle& towards 
them, ſo that here pertect obſeruation maybe deſired, 
which by the common rules is long bak tedious to 


performe : therefore I will ſer-downe ready and cafie 
wayesto obſcrue the true meridianby the Sunne, that: 
the variation of the compaſle may be plainely percei- 
ued, andthatin a moment, by one obſeruation only, 

| | to. 
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tothe end that induſtrious and Skilfull pilots will in 
- time furniſh themſelues and rhe world with the true 


obſcruationef variations in all parts ofthe world. 


_— 


— 


CHAP. XXVIL.. 


Of ſmding the variation of the Compaſſe 


y one obſeruation. 


zF] Or this purpoſe there are certaine 
1/6 things to be knowne, and obſerua+ 
® | tions tobe had in a readineſle before 
CANwefh this concluſion be found out, firſt 
Tt, \ tneplace is tobe ſet downe by name 
or note, where this obſeruation is 
| made; then the altitude of the pole in 
thatiplace is to be knowne and ſet downe, after the 
day of the moneth; and the declination of the Sunne 
are tobe ſet downe, all theſe things Skilfull -pylors 
know very well to performe.'Then hauing a good ſea. 
compaſle for the water, anda large direftory-needle 
for the land, it is neceſſary vpon the outmoſt part and 
circle oftheſe to haue a —_ or verge aquarter of an 
inch broad for the horizontall circle, and to haue: the 
one halfe of it deuiged into two ninties of degrees, 
with his conuenient parts and figures,as is vſuall in all 
quadrants,beginning thenumbers from the meridian- 
line, and ending them at Eaſt and Welt, | 
Next prouide a diamiter ſomewhat longer, then 
that of the circle, of braſſe, wier, or filuer, having in 
the middeſt or center of ira {mall wier of the on 
metta 
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mettall, faſtened and ſoudredvnto it ar right angles, 
asa Semidiamiter, all this being framed will be like in 
faſhion to the beame and tongue of the ballance of a 
paire of ſcales, Tab. X 77. Fig. 3. and iuſtat the Eaſt 
and Weſt put.this diamiter through two holes of 
the ſides of the compaſle, or faſten it there with two 
loopes of braſle, that you may turnethe ſemidiamiter 
vp and downe juſt ouer the center of the compaſſe 
and needle, and this may be ſet vpright at cither end, 
with two little ſhoulders of braſſs to keepe the ſemi- 
diamiter vpright aud perpendicular vnto the horizon. 

Hauing the compaſſe and needle thus furniſhed, 
placethe needle and Lilly ofthe compaſſe iuſt againſt 
the beginning ofthe diuiſions, then ſertthe compaſſe 
before the Sunne, with this ſemidiamiter erected 
wherethe compaſſe and needle ſtanding in their 3feg- 
neticall meridian, the ſhadow of the Sunne from this 
ſemidiamiter will ſhew vpon the degrees ofthe limbe_ 
the Magneticall pofition, and azimuth of the Sunne, 
which is preſently to be noted downe,, asitis Eaſt or 
Weſt. 

Note thatart ſea if the ſhip turne any thing abour, 
the boxe of the compaſle muſt alſo be turned, that the 
meridian of the flic may be alwacis againſt the begin- 
ning of the diuifions. 

Likewiſe, becauſe of the ſhips vnſteadineſle at ſea, 
it is fit to haue a wier erected fromthe center of the 
flie, whoſe ſhadow among the diuiſtons,vpon the flic 
of the compaſle, will ſhew the AMagneticall azimuth, 

Then inſtantly hauing a acobs ſtaffe ar ſea,and a qua- 
drant at land, take the altitude ofthe Sunne, which is 
tobe noted downe, and after atpleaſure and leyſure, 
hauing theſepetitions ; the variation of the —_ 

$9 or 
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for that place may thus be had. 
Take M. Blagraves Mathematicall Iewell , or the 
Aſftralabium Catholrcum, (et out firſt by Gena Frigins, 
which is not ſo ready as this , becaufe it lacketh the 
rete which this hath, place the horizon of the rete to 
the altitude of thepolefor that place, and looke where 
the Sunnes altitude that was obſerued and almicanta- 
reth crofleth and meeteth with the paralel of che Suns: 
declination for that day before ſet downe, and the 
azimuth ar verticall circle that crofleth theſe wo in 
that point where they touch, and this is therrue azi- 
murh of the Sunne from the true meridian, which'/dif- 
fering from the Magveticall azimuth ay/firft obſcrued 
wpon the compalle, the difference of theſe two azi- 
muths is the arch of the variation of the compaſle,and 
ofthe Magneticall meridian from the true meridian, 
which is to be ſet. downe, that this is the variation. of 
the compaſſe rowards the Eaſt or Welkfor that place. 


——} 
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CHAP. XXVIIIL. 


Of finding the variation of the Compaſs, 
s the' circles of the Aſtrolabe, 


LS) Or this purpoſe the petitions requi- 
1L/& red inthe former chapter, areto be 
ie writ down, and ina readineſſe,as the 
xe. place ofthe obferuatien, with the al- 

tizude of the pole in that place, the 


N DW day of themoneth, withthedeclina- 
tion of the Sunne for that day ; the 


Magneti- 
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@ Magneticall 2zimuth, and the altirude of the Sun for 
that oneinftanr of bforuaciba. Now in deſcribing the 
circles of the Aftrolabe for this purpoſe, firſt vpon a 

P 2 line 
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lineBED at the center E make a circle BCD, and by 
the center E draw the line AC at right angles to BD 
from A towards B, number the altitude of the wy to 
which point applya ruler fromD, cunreing the line 4 C 
into the zenith point F, ſer one foote of the compaſles 
in F,and deſcribe an arch towards B at any diſtance a- 
boue and below, after the campaſles ynremoued ſer 
the foote of the compaſſe in B, and cut the former ar- 
ches into points, vnto' which applying a ruler, draw 
an obſcure line to deuide the line 4C produced into 
X,from the center X, according to the; diſtance to F, 
deſcribe the verticall circle F G H1, making the line 
XG Tat right angles to F H, now from A towards B 
number the declination of the Sunne for the day pro- 
poſed for the North fignes, and towards D for the 
South ſignes, place a rulerto this point andto D, cut- 
ting theline AE into L from the centerE, as is the di- 
ſtance E L,deſcribe a circle for the paralell ofthe Sun, 
nextfrom D towards A, number the altitude of the 
pole to M and by the center E draw an obſcure diame- 
ter M,E,N from M N towards A B numberthe altitude 
of the Sun before obſerued,applying a ruler from D te 
each deujſton, to curtthe line A C in two points fro the 
middeſt, as a center betweene theſe two, and by them 
deſcribe a circle for the almicantarath of the Sun, de- 
viding the paralell of the Sunne at O, from Oand F 
make obſcure arches to cur one the other, from whoſe 
center? to O F,deſcribe an arch ofa circle for the true 


azimuth, Which to know whart it is., draw an ob- 
* ſcure 1 ne from F by P, to thecircle FG H1 vnto q, 


then deuide the arch p* in the middeſt art r, and the 
arch g r reſolucd into degrees, ſhall be the diſtance of 
thetrucazimuth from the meridian . The Vp* 
® 
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of the Maeneticall azimuth from this azimuth , ſhews» 
eth the diſtance of the meridian of the compaſſe from 
the true meridian , which diftance is the variation of 
the compaſle for the place obſerued. 

A ſhort way vpon land to draw the meridian line v- 
pon a plaine ſuperficies leuelled to the horizon; im- 
inediarly before the obſeruing of the altitude of the 
Sun,hold a plummet by a hred,that the ſhadow light 
on this ſuperficies, in this ſhadow make two prickes 
ro be ioyned together in a ſtraight line, after out of 
this rypeſer the angleg & r,which ſhall be the meridi- 
an from the line of the azimuth madd@y the ſhadow. 


—_— 


1 CHAP. XXIX. 


— — a 


Of finding the variation by the 
Analemma, 


3, Ecing furniſhed with the petitions, 

> | beforerecited in theformer chapters, 
PAY | make this Analemma,abour the hori- 
£&!zontallline AE C,deſcribe a meridian 
No, #1 circle, and make the verticall diami- 
terBD by E, at right angles to AC, 
then from 4 to F in the quadrant AB, number the 
complement ofthe altitude of the pole,and by E draw 
a line F G for the interſe&tion of the zquator & meri- 


dian,thE number from this xquator on both ſides the - 


declination ofthe Sun for the day of obſeruing,being 


10 degrees, and from the points draw the line #7 for 
the paralell of the Sunne, next in either quadrant a-. 
bouethe line 4C, number the altitude of the Sunne 
before obſerued tobe 30, to k and / joyne thele two 


P3 together 
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together ina line paralell ro AC the horizon, pafling 
throughthe center of the Sunne, and cutrin the Ver- 
ticall lme3D into M, and the paralcll of the declina- 
tion ofthe Sunne X 7 into NN from Af a center , de- 
ſcribe a ſemicircle to ky, and from » draw a perpendi- 
cularline with & / vnto this ſemicircle, deniding the 
ſame in O, and ioyne m © byaline together for the 
diſtance of the azimuth from therrnue meridian,which 
being reſolued into degrees , and compared with the 
Magneticall azimuth, rhedifference berweene theſe 


azimuths ſhewerh the degrees ofthe variation of the_ 


compaſſe. 


—— —_ 
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Of finding the variation of the Compaſſe 


by an Equinoctall Diall. 


= J  Equino@tiall Dyall vpon a plaine, 
&; that may artificiallybe ere&cd rothe 


2 of obſcruation, and vpon the center 
S of the Equino@iall-circle place a 
ruler, and at citheir end of the ruler ere aplate of 
braſſe,lictle more then a quarter of an inch broad,that 
may with iointes conueniently bee raiſed at right an- 
gles, tothe rulerand fuperficies of the Dyall, and vp- 
. on thee plates place the diuiſtons of the Trigon of 


the twelue fignes, after this manner. Tab. X/. Fig-2. 
Traw 
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Draw a ſtraight line 4b, and from a center, deſcribe 
4 quadrant of acircle toc, andlet c4 cur &6 ar right 
angles, then deuide the quadrant c6 into ninty de- 
grees, then from 6b towards c number the greateſt de- 
clination of the Sunne, which is 23 degrees and an 
halfe, ending in, andat d draw alineatrightangles, 
to «b, which is 46, andſet the length of the line 46 
from aro h inthe line 4c, then produce theline ab, ob- 
ſcurely toe,and from þ asa center according vnto the 
diſtance b 4, makean obſcure ſemicircle ouer the line 
abe, deuide this ſemicircle intoſixe pag , for ſixe 
ſignes, cuery diuifion containing 3o degrees, when it 
ſhall bee ſub-devided then ioyne theſe diuifions roge- 
ther in paralell lines to «be, for the beginning of the 
ſixe South-ſignes, then from db draw a paralell line 
f 2,according to the bredth of the plate, and from 4 
to f make a paralell ro abe in df, the plate being 
ſome-what higher,inake an hole, as in a Diopter, that 
the Sunne may ſhine in atit in Summer time , vpon 
the other plate at h for the North-ſ1gnes,which plate 
4h i k, would bee. of the ſame bredth and height that 
bd,fg is, then letthe obſcure paralell lines of the be- 
inning of the South {ignes bee drawne vpon this 
plate, place £Zybra aboue the line bg , 1, Scorpio 
ibouenext line, Z Sagrtary abouc the nextline, and 
vnder the line 4 f place > Capricorngs, vnder the next 
we 4quarius, and vnder the next )( P/ſczs, the other 
late for the North-ſignes, inſt haue the ſame para- 
MF lines in itthatrhis hath, for thebeginning of the 
North-ſignes, and anhole in itfor the ror , that 
the Sunne may paſſe through it to the rit plate of 


, >, the winter-ſignes to ſhew them that part of the plate 


or end that hath the Dioprter in it is to bee placed in 
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the line b 2 k, contrary to the ſituation of the paralels 
in the firſt plate, & vnder the vpper-moſt line h z, place 
V Artes, vnder the next & Tawrss, vnder thenextIr 
Gement, then aboue thar line that hath the Dioprer, in 
it place 5 Cancer, aboue the next $2, Leo,and aboue the 
next ty Y7rgo,ſo is all the charaCters of the ſignes pla- 
ced in their plates, let the rulerbe of the bredth of the 
plates, and in the middeſt of ir draw a line, and in 
the middle of it make a hole of the center Z, the 
better ro bee faſtened to the center of the Equi- 
noGiall.: * and ms muſt bee artificially ioyned with 
ioynts together and 2», atwhich the ruler from / is 
roduced to make an Tndex vponthe Equinodtiall- 
dyall ro ſhew his howre as itis Tab.XY.Fig.2. 
More-ouer, there.is to be placed in the foote of this 
Equiquino@tiall Dyall, a large dire&ory-needle, ha- 
uing his outer-moſt circle dmided into foure ninties, 
beginning to number the parts from the Meridian to 
the Eaſt or Welt. 
This Equinoiall Dyall being thus furnithed with 
the ruler and plates for the Zodiake and the diretory- 
needle, and erected to theEquinoQtiall of the place, 


* where the obſeruarion is made, turne the whole frame * 


of the Dyall and ruler about with his plates, vntill the 
Suune-ſhine dire&ly vpon the figneand parts thathe 
is in for that day, then his wholeframe will ſtand in 
the true meridian, and the direQory-needle will ſtand 
in his Magneticall meridian, and point our ſo many 

arts in his horizonrall circle, as his variation in that 
placetsto theEaſt or Weſt, which is to bee noted 
downe,and the ruler in theEquinodtial circle ſheweth 
the true howerand part of the Sun, for that day and 


inſtant; 
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CHAP. XXXI. 


Of finding the variation of the 
Compaſſe by Rings, | 


a 


Ng of foure ringes of Brafſe, oneto bee ' 
DW, placed within the other, which is an 
= | vniucrſall Dyall, hauing a direQory- 
WW needle in a boxe, faſtened atthe bot- {| 
—” tome of the ſame, which doth ſhew j 
likewiſe preſently the variation of the compaſle han- 
ging perpendicularly, T4b.XF 7. 

The firſt two rings of this inſtrument are two meri- 
dians, the outer-molt is broad, and hath a ring to hold 
it by, faſtening irto the vpper end ortop,, and the 
North-quadrant towards the ring or handle is dinided 
into ninty degrees for the numbers of the altitude of 
the pole, alſo this ring hath faſtened vnto itat the bor- 
rome a dire@ory-needle in his boxe, the limbewhere- 
of is diuided into two ninties from the meridian ro the 
Eaſt and Welt. 

Within the ring of this broad meridian, there is an 
other meridian-ring placed, ſo keptin on the fides, | 
that. it may bee moued higher or lower, ſo that his | 

| 
| 


broad Index,faſtcened vnto one of the foure quadrants, 
may bee ſet to point out the degrees of the altitude 
of the pole, this /»dex hath a lower end for to ſtay the 
fourth ring that carrieth the 'Trigon of the fignes, and 
athred like an axis with a moucable beade thereon. 

* 7 "oak 7 This 


| 
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The third ring within the ſecond is for the Equi- 
nociall circle, and it is faſtened tothe moucable Me. 
ridian-ring at right angles to the eleuation of the pole 
by rwo pinnes,whereon it may bee moued at right an- 
gles to the metidian, though itwill beJaid withinthe 
ſaid meridian, in-the inner part of this ring there is a 
circle to bee drawne for the Equino&iall circle, and to 
bee divided into 24 parts , forthe howres of the day, 
from the meridian; and ſub-diuided with convenient 

The fourth ringris fitted within this EquinoGiall 
ring,and at fixe of the clocke,or atthe Eaſt and Weſt 
is faſtned to it with two pinnes , ro moue at right an- 
ples ynto the fame, this carrieth an ax#s which being | 

* moued abouris ſtayed By the nether end of themoue- 
able meridians z#dex, deſcending into a nicke in'it to 
hold:ir at right angles with the zquinoQiall-circle in 
manner of « ſphere,and holdeth the ſaid circle atright 
angles with the meridian, within this fourth ring, 
whoſe axis is ftayed by the 1ndex from either fide of 
the xquinoGtiall, hating the center in the #quinoRi- 
all at the ſide of the ring , there is deſcribed aboue ir, 
andbelow it,the greateſt declination ofthe Sunne,and 
the archbertweene the ſame and the xquinoG@iall is di 
vided into ſuch parts forthe beginning of -the rwelue 
ſignes-as the plates before werein the former chapter, 
adding the characters of the rwelve ſignes, as it was 
there done;. then at the ſides of this ring in the zqui- 
noQctiall wherethe center of the fore-faid declination 
was taken,faſten the head ofa pin of braſſe,and fromiit: 
beholding the ſigne & place onthe other ſidethat the 


| Suns 1a thatday,and berweene the cycand thatplace- 
 inthis line placethebeade vpon the axis and ſo fixc it. 


| Now. 
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Now hauing this inſtrument thus prepared,ſet the 
Index-of the moueable meridian wvnto-the altitude of 
the pole, and mouing the EquinoQiall circle, and the 
colure-circle or different of the fignes , and faſten ir ' 
firme at the lower end of the /rdex , hold: the inſtru- 
mentby the ring, or handle, likea ſphere perpendicu- 
larly, and turne it too and fro-till the ſhadaw of the 
bead-light vpon the middle line of: the zquinoQiall 
ring,thus the meridian of this inſtrument ſtanderh vp- 
on thetrue meridian , the ſhadow of the beade ſhew- 
eth' the howreand his part of theday,& the need{ein 
the boxe pointethout the variation of the compaſſei 
thelimbe of the horizonrall circle; 1 Ve 

Theſe rings, arpleaſure; may bee folded one within . . 
the other for conueniency of tariage, and in time of 
vſe ſet abroad like aſphere.. 1 1 1 

Any-vniuerſall, or Aſtronomers ring, woutd'bee of 
eſpeciall vſc for the finding of the true meridian, as 
well as theſe, and hauing the needle added vnto them, 
the variation of the compaſſe would be found. 
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Of finding the variation of the Compaſſ 
_ byanHorizontalfDyall. , ſ- 


Szxz- Hen I wasa yong ſtudentin the Vniu 
| \V/ (and delighted rr of Dyals, I ran 
\ A alwaies wontpto place. the lines of the 
PS AY rwelue ſignes inthem, thatwhen I ſer an 
bodies of Dyals in (# Sunne,vpon aleuellfoor, I n' 
| Q3, Wales * 
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waies dire&ed thei by the ſhadow of the Sunne vp. 
on his ſigne and part into the true meridian and 
South, and hauing a large horizontall Dyall for any 
Region, with the lines of the tweluefignes deſcribed 
in it, placing theſame vpon a lcuell plat-forme, and 
turning it vntill the nicke of the ſhadow of the ſtile 
light vpon the place and figne that the Sunne was in 
for that day, then fixing a compaſle or'needle with his 
 meridan paralell to the meridian of the Dyall,the nee- | 

dle will ſhewinthe limbe of the horizontall circlethe A ; 
 variationof the compaſle, and the Dyall ſheweth the 
howre and his part of theday. 

This Dyall mightbee made vniuerſall as well as the 
zquimoctall, it that intrauclling North the North | 
fide were elevated by meancs of a quadrant, that the 
plaine of the Dyall might alwaies haue the pole of the 
DyallereRed above him tothat latitude for which it 
was deſcribed,and in paſſing Southerly the South-(ide 
of the Dyall would beeſituared by the quadrant to his 
propper elevation, // /_. \ A310 £24) 

And if that the Azimuths and Almicancars were: 
put into this Dyall, then the Azimuth and altitude of 
the Sunne, with the place of the Sunne and howre, 
would be preſently ſhewed by the ſhadow of the ſtile, 
ſo that for theſe purpoſes, this horjzontall Dyall would 
bee made vniuerfall,as a generall Aﬀtrolabe or Aſtro- F 
nomicall ring. | F 
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Of finding rhe partation in deprees and 


RHAUeS by the doctrine of 
T1argles, 


Hereas many may be defirous to know 
>t preciſely the degree & minures of the 
{ variation of the compaſle, foro fatif- 
1fic theſe mens apperite,it is very con- 
}| uenient to vnderſtand the doctrine of 
| = Triangles, for bythe Tables of fines, 
Secants, ahd Tangents,withthe Axiomes and conſe. 
quents,& the Goldenrule this, matter wilbeartained 


.vnto. And therefore for this parpoſe, I would aduiſe 


you to obſerue and marke the frame of the Analem- 
maſet downe before in the XX V ITT. chapter, Table 
1Y.Fig.1.with the obſcure lines pricked therein. 

Firſt in this Analemmalet GC equall ro 4 PF beethe 
eleuation of the zxquinoQiall line, confifting of 38 
and an Þalfe, which being called to C L30. rhe:Sunnes 
a/tirude at the inſtance of obſernationifor:that day, 
and theſome of theſewill bee 68.4 whoſe Sinc is the 


J obſcure pricked line L P,now take AK 30.degreesbe- 


ing the Sunnes altitude, out of AF the zquinoRiall 
Altitude 38. thererefteth&Kf'$ !, whole fincis the. 
obſcure line pricked q K, which added to LP. produ- 


cd make LP $,77. 


Diuide SL into two equall parts ending in?, and 
ake from'S?, being 38 x the ſine of the Sunnes ”- 
wade 


=, , os 


1&q 
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tudeXq8$ ! andtake alſo out hr being 10, the ſigne of 
the Sunnes declination, and there will remainezF be. | 
ing 20, then ioyne? and »» together in an obſcure pric. | 
ked line , and makealineat right angles to this from 
” to x being 20, and:is equal] vatoz /, ſo hauc you 
this demonfiration,. and if you looke into the Table 
of {ines for the numbers, you ſhall finde them ſer 
downe in their place. 

And as the fine of flisvnto the lneof /m, fo is 

' thefineof xm vntothe {inems. 

Sothar the angle HBK in the Analemma being 
the complement of the angle 7B N, willbe the Azj- 
muthyou ſoughefor, andiris equall to theangle 0; 
D in thefaid type, which compared with the Magye- 
ticall Azimuth,the difference berweene them ſheweth 
what the variation is from thetrue meridian. 

Secondly,it is co bee noted,thar if this obſeruation, 
or taking of 'the Sunnes altitude be before 5 a clocke 
in the morning, or after atnight, when the Sunne is 
inthe North paralels, that ? the interſection of the 
Sunnes altitude and paralell of the Sunnes declinati-' 
onbee on the ſame {ide of the Analemmathar is on, 
then takeh r the fine of the Suns declination our of /?, 
and therewillreſt #7, ioyne tand w together, and 
make a ſmall line at right angles from z to.x,cquall to 
t/Y, forastlisto km,ſoisxnvnto nm.8&c. 

_ Thridly,andlaſtly, if obſeruation bee made when 
the Sun-is inthe zquinoGtiall,then make the ſmal line 
mx equal{ roP?, and looke what proportion? / hath |} 
vnto/m, the ſame hath xto mn where » is on the #- 
quinoQtiall line,c5c. 
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Of the application of the Inclinatory- 
needle tothe axis of the Earth. 


M/F7 E have ſhewed how the compaſſe and-di- 
#3 recory-ncedle do apply and order theme 
ſelues inthe Magnetice(/'meridiantowayds 
EMS tc pole, and of the correQting of his erri 
&om the true meridian and pole; being caried leue 
and paralel] totheborizon, and ſeated in any part of 
J thererreftriall globe, whereby,and ro-the end the rra- 
I ucllerby ſea and land may take his cousle certaingly, 
J to any coaſt or part of the world. Now itremainech 
that we treate of the vſe ofanother needle , called rhe 
Inclinatory-ueedle , which being artificially, plaged:;jn 
his ring, isas profitable to all Nauigators and trayeþ 
lers, as that formerly ſpoken of, for þy this,they' may 
know the eleuation of the pole'in all parts "the 
J world without the ſight of the celeſtiall globes. and 
Ii hts. A SF 45 $4 7 Þ 7 19010 'V 11G URL 
>This Inclinatory-needl; ficied in,hisringand paged 
q in the Magneticall meridian, doth apply 8& conkoune 
J itſelfevnto the ax#s of the Magneticall poRg of the 
J Earth (whereas the diretory-needle doth apply vnto 
J the meridian and pole)and that diuerſly in diuerſecle- 
J uations of the pole, for ſailing vpon the zquinoctiall 
of the carth, this /ncl:/natory-needle maketh a parale]l- 
line with the axis of the earth, being vpon the pole, 
this needle will make one continued line and axrs 


Bp with 
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with the axis of the carth: paſſing from the zquino- 
Qiall to either pole, this Inclinatory-needle will con- 
. formeit ſelfe vato-certaine acute angles with the «x75 
ofthe earth, which increaſe from the xquinoiall i;n 
largeneſfle, and proucJeſle acute in every paralell , (v 
that the: avghaof me carchs ax/s, and the axis of the 
needs ts d/tre reateſt 3dont 42 degrees of the poles 
eleuation, and the difference berweene theſe two will 
; beneere'22 degrecs and a halfe, heing here at the lar- 
peſt, after it decreafſeth continually rowards the pole, 
where the needle wilt ſtand direfly vpon the e:x/5 of 
' -Nowtoknowand find out this anglewhat itis, itis 
- neceſſary to learne what angle this Juc/inatory-needle 
maketh with the Horizon in every latitude of thy pole, 
becauſe if the-elevation of the pole be taken-our of 
this angle with'the horizon, which is alwayes the lar- 
ger, ( vnleſfe it be at the xquinoQiall and tho pole) 
and bath the axis of the earth alwayes berweene him 
and the. horizon, the remamdey-is the angle of this 
needles confarmity with the ax/s maya 4 
' | Therefore we will leauc to fpeake of the /vclinatory- 
weedles moſt naturall and true conformity with the 
«xis of the earth, and hereafter ſball deliver by what 
meanes the angle betweone the /nclinatory-necale anc 
the horizon maybe knowne, to the end-thar the cle- 
uation. ofthe pole may therebybe found our. . 
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Of the Inclinatory Ring and Needle. 
=n__ thc ho is very caſily found 
| a vc: maſfie-ſubſtance, which na- 
tural y will hang perpendicular and 
ol plambe, by having a leuell line made 
Hove ac right angles vnto the ſame, there- 
== forc it ſhall be conuenient to place 
this Incligatory-needle in a ring of braſſe'qr filuer,ſo 
artificially, that this frame being carjed abour the me- 
ridian of the carth, this needle may make all-kind of 
acute angles with the horizon in rhe varieties ofhis in- 
clinations vnto him, as atthe zquinoAiall this needle 
licth leuell with the horizon, ſoatthepoleir ftandeth 
atright angles to the horizon, and direQeth itfelfe in 
pwigy 2 with the «x/s of the carth, and paſſing from 
the zquinoQiall, it doth eleuate it ſelfe abouerhe ho- 4 


rizon twilc as faſt as the pole hou heb haue 


about ax degrees of latitude ahowErhel £1z0n,bur 
after the edlflackerh his pace by Jetlc arid little,vn- 
till he come'to the pole w ereboth-i6yne together 
without any angleatall in oneline diredly. 

Alſo this needle maketh alwayes one kind of angle 
with the horizon in one paralell and altitude of the 
pole, and a diuerſe arch from the ſame, but one cer- 
taine in one latitude, 25 by this inſtrument following 
hall appearc, and euery where be obſerued, 

Takea long,peece of fteele-wier, and through the 
middeſt and center of the ſame put a ſhortWiertho- 

R 2 rough 
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rough this ſame ax#sar right angles exaQly, or rather 

file a plate of ſteele artificially into the forme of the 

 indinatory-needl; with his crofſe axis, as you ſecin this 

LyPC, Ta KY 11.Fiz. Land T4b.11, Fig. 16. and $ 
138 3 rig 
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right angles together. They prouidea round rin of 
braſle or filuer,perfe@ly poliſhed and rounded, of the 
breadth-of an inch and a quarter, almoſt as broad as 
the: ſhort «x/5 is in length, hauinga little ring,in the 
top to hold. it perpendicularly,as.in this type. This 
ring muſt haue within it another plate and ring cloſe 
faſtened vnto it, but let it be fomewhar narrower, and 
draw jn the middeſt of it a middle circle for the meri- 
dian circle,which is rg be deuided into foure nineties, 
beginning from the ſides, and ending the deuifjons, 
and their numbers in the top and at the bottome. 

After prouide two narrow plates of braffe or filuer, 
to be faſtened on eitherfide of the ring paralelly to the 
horizon,andin the middeſt of theſe,as it were, againſt 
the center of the ring, drill. agd anake two little holes 
almoſt chrqugh the ſides of the plates for the ſhore 
axis of the Iuclinatory-yeealte to play*and mbuc'in, vp 
and downe, according ymo. this kind of Mgneticall 
and Izclinatory conformity. Laſtly , this inſtrument 
would be coyered with wwo glaſſes for both ſides to 
keepe the. &nclinatory-needle from wind and weather, 
and a care had that the inſtrument hang truly perpen- 


ICUs 7: | 401-44 hb 
| Incime,ofvic in travelling, hang this inſtrument 
Southand North in the Mapreticall meridian , and. 
this /ncl;#atory-needle will fall with one end vnder the 
horizon in cuery elcuation ofthe pole, and -beare vp 
his othex end in euery paralc]] and altitude of the pole 
to a certaine.angle with the horizon , which may be 
called the Inclinatory angle for that place , which be. 
ing noted in the meridian of this ring,with the degrees 
hepointethart, is to be reſeruedas proportionable to 
that eleuation of the pole where the obſeruarjan is 
R 3 made, 
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made, this matter was demonſtrated by the round 
Load-ſtone in every part in the X FI1. chapter before, 
which being colle&ed by the ſayd demonſtration and 
' practiſe, are tobe placed in their correſpondency in a 
Table for the altitude of the pole, wherby in all places 
ir may be had readily what will be the angle of the /#- 
- elinatory-neetlle , and what is the latitude of the pole, 
cauſed onely by the diſpoſition of the Aſaguetical 
globe of the carth,and alſo by the diagrams following 
it is ſhewed. ; 
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eA Diagram of the needles inclinations 
tothe axis of theearth, and hor1- 
| zon in any latitude. 


23\ His demonſtration ſheweth moſt ma- 
*2\\nifeſtly vnto our cycs,both whar angle 
?i| the /nclinatory-needle maketh to - th 
© axis of the world, or carth,inall regi- 
ons, and alfo what anple or arch he 
= pointeth at aboue or ynder from the 
horizon 1n any latitude of the pole whatſoever, here- |} 
by moſteuidently ſetting out the meanings of the two 
former chapters, and of the XII. chapter before 
- them, where it is demonſtrated frotn the ſtone it ſelfe, 
that this /nclznatory-needle will make but one circum- 
uolution about the meridian of the carth, as it doth a+ 
bout the Loadſtone.the Diagram is this, | 
+ *Bromrhe center Ain the horizontal line B G, - 
Feres cribe 
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ſcribe a meridiancircle , like that in the Inclinatory- 
ring, drawinga perpendicular line crofle the ſameby 


the center A,from the top or Zenith D, tothe bottom 
+ or Nadir E, then devide the two quadtantsaboue the 


horizon, endingat Dinto-yo parts on both ſides , ſer- 
ting downe'the figures rh ware denifion. Now from 


euery tenth degree inthe quadrant ABD, draw para- 
.  lell hnes to-yhe line AD produced, then ſer one foote 
of the compaſte in the archB Dat to degrees, and cx- 
tend the other foote of the compaſle to C,and deſcribe 
thearche of a circle fromC to the line of 10, deuide 
this arch into 9o parts, fiſt into 3 parts, anddeuide 
oneof theſe patrs into z'lefler, containing ten parts.a 
peece, howtake the firſt tenth part from C, and lay a 
rulerfrom A to this diuifion, and draw an obſcure line 
vnder the inclinatory-needle which will light vpon this 
line ; andit will diuide the arch of the quadrant D & 
into that degree and minute which the 1nclizatory- 
needle, jn the latitude of 10, will pointat in his infiru- 
menrall and meridianrring, which being more then 
10, the ax7s of the pole, the ouer-plus Ia the ax7s 
betweene theneedlcand axrs, doth ſhew the arch of 
thenarurall applicarion, or inclination of the needle 
- vntotheax#s of theearth, and theparts betweene the 
horizon to this part in thearch which the needle doth 
point artin the quadrant, CD is the angle that the 7-- 
clinatory-needle maketh with the horizon in the lati- 
tudeof tendegrets. Ss 291F | 
In like manner from theother ten partes, or 90 de- 
”rees , in thequadrant BD draw paralell-lines to the 
Ihe A D produced, and from cuery part as a center Cx- 
tenling thecompaſle from theſame to C, deſcribe ar- 
ches from C to thole linys, diuiding them into 90. 
parts 


et. A _—  codom-cr. 2/. }u os m_—_ a to 
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parts a peece, and take like number of parts anſwering 
ro theſe parts in the quadrant CD for the ax#s of the la- 
tirude, then draw an obſcure line from Ato the ſame 

art, in theſe larger arches, and that will ſhew the an- 
ple that the /nclimatory-needle maketh in his inclinari- 
on to the axis and horizon in thatlatitude. We haue 
onely for example-ſake deliniated the inclination of 
this needleto the axis and horizon, in the latitudes of 
10.30.and 60. the like whereof might bee performed 
in cuery-one of the other degrees of latitude , which 
thing is-omitted to auoide confuſion of lines. 

What this angle of the inclination of the. needle 
would bee in-cuery latitude of thepole, although by 
the Diagramme, already ſer downe, it mightbee Me+ 
chanically taken out of the quadrant C D, as itis redu- 


ced into ninty partes. Yet] will ſer downe , how out 


of the cannons of Triangles, the archfrom to C,ma 
bee exaQly knowne in-degrees and minutes. , 
In the Diagram G, A,B 30; the elevation of the 
pole being ſerfor an example, draw from theſe ob- 
{cure lines, asGF,&@Xx,GC,G A, and AF, thelineof 
inclination,the content of theangle AGC is 15,C GK 
is15.KGF is20, ſo that the angle of the Triangle 
FG1s18, 50, and theſumme of the oppoſite angles, 
1 which marked vpon the ſemi-circle, will bee 130 de- 
grces, whoſe halfe is 65 degrees, the tangent whereof 
is 214459690, then wee finde that theline G F injthe 


triangle is equallto GC, the Swhterſes of 150 degrees, - 


the halfe or ſinus hereof is 75 degrees, whole parts 
out of the Table of fines are 96592583 , which be- 
ing doubled makethe fide GF 1931g516.. Thefide 
G A hath for his parts the totall ſine 100000000, the 


lumme of theſe two ſides is 294185 166, and the dit- 
S ference 
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ference of them is 93185166. 
Now multiply the tangent of 65 degrees 214459690 
bythe difference of the ſides 93185166, and divide 
the produ 42891938.by the ſumme of the ſides 
293185166, the quotient will bee the'difference of 
the tangents 146296413 , which taken from the parts 
of 65 8 middle tangent 214459690, the tangent 
parts that remaine 68 163 277 giue by the Table 34 
degrees 16/ 47/). 

Here take 34 16/ 47/Foutof 65 degrees, there re- 
ſteth 30 43/ 13, fortheleſſe angle A FG, ſo adde 34 
161 47! ynto 65 degrees, and it maketh 99 16/ 47 //, 
for F AG the greater angle, heereto adde 3o degrees 
the eleuation of the pole there amounteth 129 16/) 
47! forthe angleF A B, which taken from the ſemi- 
circle 180, there remaineth 50 43/ 13// for F AC 
the inclination of the needle vnto the horizon where 
the pole is eleuated zo degrees. 


I haue heere ſer downe a Table calculated out of 
this diagramme of the degrees and minutes of the an- 
ples of the I»c/;natory-needle, with the horizon anſwe- 


rable to cuery cleuation of the pole, by M*.Brigges the 


Geometry reader in Greſham. Colledge,who hathfarre 
more ready and eaſy waies to make thefore-ſaid Table, 
then I haue ſer downe vnto thee, and I thifike that this 
Table will agree more trucly with the motion from 
the ſtone irſelfe then that which is made by the ſame 


man out of the diagramme. in the Chapters follow- 
ing. 


TABLE, 
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Another Diagram of finding the angles of 
the Inclinatory-needle in a- 
ny Paralell, 


FEre we ſhall ſet downe another Diagram 
# which doth properly ſhew the motion, 
[% conuerſton, and application which the 
Re) W- ncedlemaketh when that he is caricd a- 
| bout the meridian of the Terre//a or Se- 
miterrella when the poles ofthe ſame lye in the hori- Þ 
zon, in which circumparragation this needle deſcri- 
beth rwo'whole circles, as he pafſeth roundabout the 
meridian, as is demonſtrated in the twelfth'chapter 
before, fromthe ſtone it ſelfe. For this needle being 
placed ar the zquator, it ſeateth irſelfe paralell ro the 
axis of the Magnet, being caried furtheron the qua« 
drant toward the pole,abour 17 degrees it pointerh to 
the pole ofhis orbe, and neere about 3 3 and 74 mi- 
nutes, hauing made a quadrant in his motion , he pla- 
ccth himſelfe paralell to the zquator, and at-right an- 
gles to. the ax/s of the Magnet, and paſſihg on to 45 
degrees, thisneedle beholderh there the zquator © 
his orbe,and comming to 99 degrees againſt the pole, 
it maketh one axis with the ax:s of the Magnet, and 
deſcribeth another quadrant, ſo that from the'z:qua- 
cor to the pole in'paſſing along this ene-quadrant o 
the ſtone, this needle hath made halfea circle, ſo that 
if he ſhould make a perrambulation round mow i'm 
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whole meridtan, ne would maketwo epicicles, like to 
the motions aſcribed to ſome of the Planets. 

But to make vſe of this motion for the inclination, 
we ſhall onely ſet downe what aſpe&s or angles the 
needle maketh with the axzs of the earth at euery 
renth degree from the zquator to the pole, where in 
this Diagram there belines to the inſide of the qua- 

. drantD B forthe mclination of the needle, which may 
alſo be produced outward into the orbe of XMagnets- 
call vertue vpon thelimbe, as it is ſer out in the twelfth 

Sd 3 chapter, 


134 ATreatiſeof Magneticall 
chapter, Tab.1 717, Fig.2. both in pricked lines, and 
 alfo in the erc&ion of a ſhort wier at euery tenth de- 
gree of the quadrant : therefore for the berter preſer- 
uing of this matter,we ſhall ſer downe the order ofthe 
making of this DEG, as followeth. 

Deſcribe vpon the center E a meridian circle, as it 
were of the round Magnet ABC D, which diuide into 
foure quadrants, ioyning Aand B.for the ax#s, and C 
and D for the zquator , together with ſtraight lines, 
which cutthe one the other at right angles in the cen- 
ter E, deuide the: quadrant of the poles eleuation D Z 
into ninety parts , beginning from D, andrending 
the numbers in B, with the vſuall figures. 

AtD draw an obſcure paralell line -D F for the ho- 
rizon, and from D,as a center according to the ſemi- 
diamiter D A, deſcribe an obſcure arch of a circle 4 
B F, deuiding the lineD Fin F, nextvpon E,as a cen- 
ter according vnto the ſemidiamiter E F make an arch 
ofacircle F G, and from Ba center, according to the 
ſemidiamiter 4 B make an arch ofa circle that cutteth 
the arch FGintoG, * ' | 

Then place the foot of the compas in euery part of 
the quadrantD B, as in center, extending the other 
foot to A, and deſcribe arches to F 6, and firſt place 
the foote ofthe compaſle in the deuiſion of 10 in the 
quadrant, and opening the compaſſe to 4, deſcribe 
the arch of a circle from A to the arch F G,and deuide 
this arch from # into ninety parts, firſt-into 3 parts, 
then part euery one of theſe into z parts, containing 
ten parts apeece, if they were ſub-diuided into them, 
then from 10inthe quadrant, to 10.inthearch from 
F 6 draw a ſtraight line 10 and 10 forthe line of the 


inclination , now draw an obſcureline from E to the 
| de- 
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degree of 10 in the quadrant, and from this line at 10 


make an obſcure line at one angles for the horizon 
toE to, then take the ſemidiamiterD E,and place one 
foote in this line from 10 to #7, and from 10 as a center 


deſcribe an obſcure arch H Ltotheline ro and 10,and, 


this arch ſhall be the angle that the /nc/;natory-needle 
maketh with the horizon, where the pole is eleuated 
ten degrees aboue the horizon, and the angle 10 E and 
10 is the complement of the former angle. 

Next place the foote of the compaſſe in the rwen- 
tieth degree of the quadrant, and ſtretching it to 4 
deſcribe the arch of a circle from 4 to the arch FG, 
which being diuided into ninry parts, firſt into three 
parts, and Pele into three parts, againe draw a line 
from 20in the quadrantto 20 from thearch F G, now 
| makean obſcure line fromE tothe 20 degree in the 
quadrant, and from this line at 20 make an obſcure 
line for the horizon at rightangles to E, 20, take the 
diſtance from E 20, and place it-inthe line 2e /, and 
from 20 as acegter, the compaſſes being varemoued, 
deſcribe the Is, I M, cutting the line 20 and 20 into 
M, which is the angle the »cl;natory-needle maketh 
q with the horizon, and being ſet in the archD B, the 
1 number of the degrees of this arch of inclination will 

appeare, | 
” According to this order draw arches from: to FG, 
; making the diuiſtons in the quadrant the centers, and 
| theirdiſtance from Athe ſemidiamiters of them, di- 
1 uiding theſe arches as afore is donc,and drawing right 
| lines to the correſpondent diuiſions in their ſeuerall 
! arches from the ſcucrall - in the quadrant, 
| whoſe reſpondent angles of inclination is knowne 
| by making at the ſame and deſcribing arches accor- 


GY 


ing 
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ding to their ſemidiamiter from E,as hath bene decla- 
red in che two former examples, which being reduced 
into degrees , by placing the arch in the qua- 
drantD B,fromP towards B, will ſhewthe quantity of 
the needles inclination varp the horizon and his an. 
gle withrhe ſame. 


> —C——_—_—_ 


CHAP. XXXV11L 
Of finding by the N\eedles inclination 
vntothe horizon, the altitude of 
thePole by aninſtrumenc. 


SF\Or the performance hereof, itisne- 
NW /& ceſlary ro haue the ſtraight lines of 
& | the needles inclination or aſpe& to 
EY the axis, drawne in the former chap- 
© od{ ter obſcurely,deſcribgd ninebyr 
>| former art, and the quadrantD B di- {WM | 
uided into his parts. At Ddraw a pa- Wl: 
ralell line to 4 B, and take the ſemidiamiter ED and WW 
placeir in this line to N.,then ſer oe foote of the 
compaſſe varemoued on the ro degree of the qua- | 
drant DB, and the other foote in the ſtraightline*of {MW 
ten obſcurely drawne , making a notethere, then rc- 
moue the compaſle, retaining the ſemidiat.uiter ED, 
andplace one foorc in.20 in the quadrant, and the 0- 
cher in rhe line of20, making another note or pricke 
there, ſo place this ſemidiamirer of ED from 30, 40, 
and the reſt in thequadrant on their proper lines, ma- 
king notes and prickes vpon them where they end, 
| | now 
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now ioyne theſe notes and prickes together with con 
uvenient lines, and there will be a ſpirall line deſcribed 

of principall vſc inthis inftrumenr,Tb.2 5. F/7.r. 
| Moreouer defcribe a moucable quadrant of t1; 
 famebigneſle and ſemidiamiterthat ED B is of, to be 
moued vpon itin a paper apart, paſt-boord, or ſume 
mettall, whereon rhis inferument may be deſcribed, 
( the larger the inſtrument 1s, the better it wil! befor 
vie) therefore,according to the femidiamiter E D, de- 
ſcribe a quadrant ABC Tub.XX.F5g.2.from A the cen- 
rer, & deuidet into ninery parts, firſt into nine parts 
then cucry one of theſe into rwo parts, and eueri 
one of theſe diuidetl into fiue ſeuerall degrees, thu 
will the whole quadrant be deuided into ninety deW - 

| grees;andat9go degrees make a center at C, and fron 
| BtoC (et the figures on the outer ſvace in the limbef | 
vnto euery tenth part, as is-vſed ro be done; after alit 
tle halfe inch diſtance;from the center ofthe quadrant 
'A, deſcribe a little limbe or ſtay, then cut ourthe in 
ward part of the quadrant C Bto this limbe or ſtay,anc 
from the limbe to 4 cut out a part, that the ſemidia 
miter A C may ſecrue for an Index or ruler,Ta.X X.F.2 
Now bring this quadrant A B C.chus cur out,8 place 
; and faſten the degree of 9o where the. center 1s atC 
| vpon the center E, on the inſtrument where the ſpiral 

line is on the fame,7ab.Y X. Fzg.1. 

In the time of obleruation by-the Inclinat ory-r:1% 
| before deſcribed , matke what degree in the ring thc 
| Inclinatory-needle pointeth at in the meridian circle 0 
the ſame, then in this inſtrument here deſcribed,note 
che degree obſerued in the ring vpon the moucabic 
quadrant from ZtoC, and turne this quadrant abou 
till rhar this note ox degree doth touch the ſpirall line 


F 
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here ſtay the moucable quadrant, 8& his index C A will + 
\.jl ſhew'in the quadrantD B, the altitude ofthe pole in 
fl thatplace. | ESD 
Hi So back-wayes ſet the index of the moueable qua- 

I Grant to any cleuation of rhe pole, and wherethe ſpi- 

r?ll line cutteth the limbe ofthe moueable quadrant, 
the degrees and parts ſhew what ſhould be the num- 
ber,duetothe angle of the /ncl;natory-needle,and what 
parts he would point out in that places A Tableofthe 
mclination of the needle,anſwering to cuery eleuation 
of the pole, might be made by this inſtrument. 


PE 


CHAP.'XXXIX 


Of finding the needles inclination in enery 
 latitudeby Table, 
SZ FN He way to find the angle, which the 1»: 
TIN c/inetory: needle maketh. with the hori- 
v2 4 zO1t iN any latitude, or the degrees 
IJ 


pp); correſpondent,by a table, is moſt pro- 
S firable and ready,becauſe thatknowing 
>» any oneof theſe two, thatis, either the 
alrirude ofthe pole, or the angle of inclination tothe 
horizon, the other is preſently knowne by the table. 
20 Secke in this Table following the altitude of the 
<A polc in the leit collumne, and in the nextplace to- 
e of wards theright hand you ſhall find the degrees and 
minutes of the needles inclination,vnto the horizon 
anſwerablc for that latitude; as for example. I would 


know what would be the arch of the angle of the Incli- 
autory-meedle where the pole is cleuated 60 degrees, I 
| f YH: lecke 
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dingto their ſemidiamiter from E,as hath bene decla- 
red inthe two former examples, which being reduced 
into degrees , by placing the arch in the qua- 
drant D B,from Þ towards B, will ſhew the quantity of 
the needles inclination vnep the horizon and his an- 
gle with the lame. 
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CHAP. XXXV111 
Nc eedles mclination 


jnding & the 
vneo the horizon, the alucude of 
the Pole by an inflrumene. 


ns, 
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performance hereof, it is ne- 
| the needles inclination or aſpe to 
, 1 the bur in the former 
Wet, or oblc y,deſcr j 
” JI) "wat UAE) DB di- 
uided into his parts, At D draw a pa- 
ralellline to 4 B, and take the ſemidiamiter ED and 
place it in this line ro N., then ſer Oe foote of the 
compalle vnremoued on the ro degree of the qua- 
drant D B, and the other foote in the ſtraigheline\of 
ten obſcurely drawne , making a nore there, then re- 
moue the compaſſe, retaining the ſemidiat.uiter ED, 
andplace one foore in.20 in the quadrant, ahd the 0- 
cher in the Tinc of 20, making another nore'or pricke 


there, ſo place this ſemidiamirer of E D from 30, 40, 


and the reſt in thequadrant on their proper lines, ma- 
king notes and prickes vpon them where they nd, 
now 
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now ioyne theſe notes and prickes together with con- 
uenient lines, and there will be a ſþirall line deſcribed 
of principall vic in this inftrument,7T#b.25.F-9.r, 

- Moreouer deſcribe a moucable quadrant of ric 
ſame bigneſle and ſemidiamiterthatED B is of, tobe 
moued vpon it in a paper- apart, paſt-boord, or ſume 
mettall, whereon this 1nfirument may be deſcribed, 
, (the larger the inſtrument 1s, thebetrer it will befor 
vie) therefore,according to the ſemidiamiter E D, de- 
ſcribe a quadrant ABC Tab.XX.F5g.2,tfrom A the cen- 
rer, & deuide it into ninery parts, firſt into nine parts, 
then cucry one of theſe into rwo parts, and cucry 
one of theſe diuided into fiue ſeuerall degrees, rhus 
will the whole quadrant be deuided into ninety de- 
prees;andatgo degrees make a center at C, and from 
BtoC (et the figures on the outer ſpace in the limbe 


vnto cuery tenth part, as is-vſed to be done, atter a lit- * 


tle halfe inch diſtance;from the Center ofthe quadrant 
A, deſcribe a little limbe or ſtay, then cut ourthe in- 
ward part ofthe quadrant C to this limbe or ſtay,and 
from the limbe to A cut outa part, that the ſemidia- 
miter AC may ſerue for an Index or ruler,Ta.X X.F.2. 
Now bring this quadrant A B C.thus cut out,8& place, 
and faſten the degree of 9o where the.center is at C, 
vpon the center E, on the inſtrument where the {pirall 
line is onthe fame,Tab.X X.Fzg.1. | 

In the time of obleruation by the Inclinatory-rixg, 
before deſcribed, matke what degreein the ringthe 
Inclinatory-needle pointeth at in the meridian circle of 
the ſame, then in this inſtrument here deſcribed,note 
the degreg obſerued in the ring/vpon the moucable 
quadrant from B to C, and turne this quadrant about 


k 


tiltrhat this note or degree doth touch he ſpirall _ | 
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hereſtay the moueable quadeant, 8 his index C A will - 


ſhewin the quadrantD B, the altitude of rhe pole in 


that place. | | | 

So back-wayes ſet the index of the moueable qua- 
rant to any clcuation of the ole, and where the ip 
r2l] line cutteth the limbe of the moucable quarrian, 
the degrees and parts ſhew what ſhould be the num- 


of the pole, might bemade by this inſtrument. | 


NN c/7n47ory- needle maketh. with the hori- 
NF 2093 in any latitude, or the degrees 
| 58); correſpondent,by a table, is moſt pro- 
BD firable and lad bhcane that knowing 
— > any oneof theſe two, thatis, either the 
alrirade of the pole, of the angle of inclination to the 
horizon, the other is preſently knowne by the table. 
Secke in this Table following the altitude of the 
pole in the Jeit collumne, and in the nextplace to- 
wards the right hand you ſhall find the degrees and 
minutes 0i the needles inclination,vnto the horizon L 
anſwerablc for that latitude; as for example.. I would 
know what would be the arch of the angle of the 1ncls- 
natory-neeale wherethe pole is cleuated 60 degrees, I 
WITT 1&3 | ſecke 
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| TABLE. 


| 
Ele-{[nclinatio ad + Ble-:Tnclinatio ad Ble-jInclinatto ; 


| 


Orizontem. uat./horizonrem uat.| horizontem, 
"Na jr | pol. "T1 Go I // 
| | lor ez 2618 61179 28(5x 
2 [1115 31,52| 26/38 | 

4 Ioſr 3 132 53/46/55 5 Sy 56 
6126155}, 133154 53.3).. + 193189137's 
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Bodies and * Motions. 1A 
ſeeke this 60 degrees inthe leſt cohumne of the table, 
and there 1 find an{wering thereto 78 deg. 52/, and 

L//, the arch that the /nelzaatory-needle maketh with 
Ss horizon, where the pole is eleuated 60 degrees, 
The manner to calculate this table by the doctrine 
of triangles, is to obſerue the proportion that is 
vſed in making the Diagram ſer downe.Tab.X 7X.Fi.1, 
as let our example of 60 degrees for the altitude ot rhe 
te be numbred in the quadrant P B'ir the, X L'X. 
Table from Dro Rthearch ADR being 150 degrees, 
theangle E R A will be 30 degrees. The ſemidiamirer 
E Rbeing 10000 R Nequall to AR, the card {ubten- 
ding the arch AD Rwillbe 19318, and EN equall to 
E F 17305, being the ſecant ofthe angle D E F, whole , 
®rangentD F 14142 is equall to the cord A D, ſubten- 
ding 90 degrees,thele three {1des of thig triangle E R, 
RN,EN, being giuen, the angle ERMN is thus 
knowne. , F 
As the baſe thereof RN 19318 is vnto the ſimme 
of the ſides R EandE VN being 27305, ſo N Othe ſeg- 
mentofrthe ſide 7305 is vato N,,P.the ſegment of the 
baſe 10325, which being taken from XR N 19318, the 
remainder P R 8993, whoſe halte & 2 4496 © is.the 
ſinus of the angle RE 2, conſiſting of 26'deg. and 4.31 
. whoſe complement being 63 deg. and 17/, is the an- 
gle E K N, which we deſire to know. | 
| Toyne this angle E RV, being 60 deg, 17 / vnto the 
angle'E R A, being 15 degrees, both which make the - 
whole angle A RN to confiſt of 78 deg. and 17/con- 
tained within hisarch LS XN. 

' Becauſe thatthe angle RE D conſiſterh of 60 deg. 
therefore foranſwerable hereunto, take 60 degrees of 
thisarch N'S Adeuided into 50 degrees, which ioyned 

| | & 3 to R: 
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ro R make theangle 5 RN to conſiſt of 52 degrees and 
12 /, which being ſubduQed from the angle of ER W, 
containing 63 deg. and 171, the angle SRE will re- 
taine onely 11 degrees and 5 /, whoſe complement 
SR Tconfiſterh of 58 deg. and 55, declaring the in- 
clination of the Magreticallnecdle vnto the horizon 

- RT,where the latitude of the place is 60 degrees. 
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Of finding the angle of Inclmation, the 
Magnerticall meridian, and the 
| Azimuth together. 
RES Tis very conenient at ſea to haue a 
»; large 1ncdinatory:ring with his CMag- 
: neticall neeale of a fonre diamiter,that 
9 (I *i the diviſions of the meridian circle 
) UC > being Jarge;the degree of the mouing 
> « needle will the better be perceiued, 
and to haue a waight of dijucrſe pounds faſtned at the 
bottometo hold this rinzÞ!lambe and ſteady: more- 
* .. oueron this waight I would hate a compaſle,or dire- - 
Qory-needleplaced in his bottome, and abcame for 
a diamiter and\ſecmidiamiter of braſſe , before de- 
- ſcribed, tor the obſerning of the Magreticall azimuth, 
ac was appointed in fincing the variation of the Com- 
aſle. | 

F Theſe two Magnericallneciles, the one inthe /ncli- 
zatory-ring, the other in the cauitie of the botrome, 
being placed fiue or {ixe inches aſunder, willnor hin- | 
; der 
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der orattra& the one the other,being out of whe vigor 
in this diſtance of their Magnetzeall orbes. 1! 111 

Alongwier that hath bene excited; Magpet ically, 
being thruſt through a corke ,and placedin the water, 
will hew the Inclination and Maencticall meridian, 
at one inſtant, in his quict {1tuation. | 
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7 CHAP. XXXXL|__ 
' Of the variation of the Inclinatory - 
| ecdle. 


F——: a He Earth being a Mazrericall bod 
| D- voy and ob conto ied he Mkinatory. 
| & T Zi! eedleto certaineangles of inclination 
SY» rY in cuery latitude of the pole, which 
ls "DYNO angles are alwayes one and the ſame 
— in cuery paralcl],as hath bene demon- 
ſtrated in diuerſe Chaprers. | 
Bothby the Loaa-ſtope it ſelfe, by the fundamentall 
hypotheſis,by inſtruments, and by tables; but becauſe 
that the globe Magreticall of the Earth hath many ca- 
uities filled with other ſubſtances different from Mag- 
xeticall nature, and many mountaines Magneticall 
mounted above theſe ſubſtances higher and lower, ſo 
thar:ſome attra&t, being aboue the point of the /nc/- 
natory-needle, ſome being vnder it;ſome placed before 
it , draw the point of the Incl-natory-needle vp vnto 
them, other behind it, becing alſo adamantiue 
forts will haue this 1:c/izatory-needle ſtrike faile 
rothem alſo, by which meanes the naturall conformt- 
of the incl/inatory-needle to his naturall angles is 
much diſturbed and depraued , whereby ircommech 
to paſſe that this needle hath his variation alſo, as 
well as the direory.needle Fath, as is before demon- 

ſtrated. HY 
Therefore the variation of the 7nclinatory-needle is, 
when 


when in-one altitude of the pole this needle pointeth 
out another angle,different from the true and reſpon- 
dent angle of that latitude of the pole, being hindred 
by a mountaine, or part Magneticall, that dothattrat 
one of the points of the /nclingtory-needle,approchirig 
necre vnto it, either necrethe poles or zquaror, in ſo 
much that the angle of inclination is made lefle 0 
more then ir naturally would be. | 

 Infailing Eaſt or Weſt ypona paralell, hauing hie 
land on the ſide rowards the pole, conſiſting of Aeg- 
zeticall ſabſtance, this will attract the Inclinatory- 
weedle, and cauſc his-naturall poſition:to be more per- 
pendicular then-it would be, F* "IS 
| If the ſhoreabour the pole be ſituated berweene 
the Ivclinatory-needle and the zquator , this adaman- 
tine eminency will attra the needle vnto it , making 
his inclination lefle plunabe then naturally iris. 

In failing Eaſt or Weſt neerer the zquinoQiall, 

' Wherethe cariage of the /nc/inatory-needle is lefſe per- 


pron and more tending to the leuell withthe 
orizon., the Magreticall eminency betweene the 
poleand the needle, will pull downe the higher end of 
the ſame, and make him mote paralel! to the axis of 
the carth, then naturally he could endure. 

Euen ſo an adamantine mountaine, betweene the 
Inclinatory-needle and the zquinoGtiall line , will life 
yp the lower end of this roy within the Mag- 
neticall vigor of that mountaine, and make him more 
paralcll with the horizon then bis naturall conformity 
requireth in thar paralell, 4 
' The variation of the 1nc/inatory-needle is greater | 
in the parts neerer the zquinoQiall, then iris in the 
parts neac the poles, whete this — is not mw 

ac 
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&ed fo many degrees from his naturall angle, as vſu- 


ally he is neere the zquinoQiall. 


If in the parts necre the poles;the /ntlinatory-needle 
be caricd berweene two eminences Maznztrcall, in 
that ſpace of theſtraightwhere both their vigorsbe of 
like validity , they will-make the application of -this 
needle perpendicular, croffing them borh ar all righr 


angles,not much,alike,as 1t 1s in X Y. Chapter of ap- : 


plications, Table Y 141.) Fig.t., i : 

In ſailing neerer tfie zquinoQiall in ſtraights be- 
tweene two adamantinemonntaines, whofevigour at- 
rractiue ſurpaſſe the generall vertue diſponent of the 
Maeneticall globe of theearth, theſe will lay the 1n- 
clinatory-needle ina-paralell and leuell ro'the horizon, 
though they be many degrees from the zquinoRiall, 
as.Chapter X V. Tab / 111.F1g.2. m9 ns grit 

Laſtly, in paſſing or ſailing neere and ouer a vigo- 


rous Magneticall rockein the ſea,orearth,vndervs,in 


approching neerer vnto it, the ſame will attra& the 
inclinatory-needle from his right place, and comming 
necrertherocke, it willalter him much more, and paſ- 
ſing oner the ſame, it will attract the needle perpen+ 
dicularly, and being paſt, this necdle will be'treett b 


| Iirtle and little from that diſturbance of his naturall 


inclination. 

Theſe varieties are found'vpon the Magneticall 
globe or Terre/la, by hauing a conuenient peece, ot 
peeces of iron placed thereon, as hath bene ſayd;and 
placing the /nc/inatory-needles,before deſcribed in the 


' I. chapter, the one of them put ypona Lute-ftring, 
\ the other in his frame, Tab.17. Fig.17.18. or 19.10 


that] hope Inced not ſet downe any types hereof, for 
the ingenious will better conceine howto gather this 
| - matter 


_— 
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matter from the globe ofthe Zoadffone,then I can pol- 
ſibly explaine in many troubleſome figures, or the 
workeman deliniat by his «kill vato you in printed ta- 
bles and figures. $1 
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CHAP. XXXXIIL.' 


Of finding the variation of the Inclina- 
> + 1, tory-needle. Wo hors 


Auing declared the manifold cauſes of 


the variation of the. /nclinatory: needle 
\ from his true and naturall angle of inchi- 


that we deliuer plainely. how to difcerne 
theſe euents when they ſhall fall out, which are known 
perfe&tly by hauing the true eleuation of the: pole, 
where theſe matters ſhall be required. oa 

- Therules and wayes how to know the* eleuation of 
the pole in all places, is {o Py ſet out by moſt 
Aſtronomers and writers of Nauigation, and ſo well 


knowne to all expert Pilots, that iris a thing needleſſe 


# 


here to repeate them. 

Beſides the ingenious Pilot knowing the eleuation 
ofthe pole in ſome places of his voyage that he hath 
paſſed, by keepinga true,not adead'reckoning of his 
coutſe in pricking his,Card arighr, and obſetuingthe 
way with the loggedline, with other currants and oc- 
currants, will giue avery artificiall conieQure of the 


eleuation of the pole in that place wherche is,though 


he ſee neither Sunnenor Starres. , 
| V 2 Notwith- 


——_—  — 


W nation with the. horizon; it followeth 


———— 
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Notwithſtanding becauſe the skilfult Pilots may 
be hindred in this kind of obſeruation , by the falling 
of the ſhip to Lee-wards, and by other extraordinary 
change of weather, and other diſturbances-that may 
many wayes fall outat ſea, therefore I will onely re- 
member one way out of the principals before dcliue- 
red, whereby he my at any time of the day,the Sunne 
ſhining, know the altitude of thepole, 
This thing is chiefly performed byknowing the true 
variation of, the Compaſle, which ſhewerh the true 
" meridian for that place, preſently ſecke out the true 
Azimuth alſo, which is perfeRly knowne by the ſha- . 
dow ofthe Sunne vpon the limbe of the Compaſſe, by 
the furniture of hobo c, before deſcribed inſtantly 
take the altitude of the Sunne by the Jacobs Naffe ax 
ſea, or a large quadrant ar land, $122.55 
The true Azimuth and Almicanter thus knowne, - 
ſeeke the point where they croſle the one the other in 
the Rete of the Mathematicall Tewell and Aſftrolabiurms 
Catholicum, then obſeruing the paralell of the Sunnes 
declinationfor that day, turne about the Rete of-chis 
inſtrument; vntill this paralelt of the Sunnes declina- 
tion be touched by the point,where theſe two circles - 
of altitude and modi meete, and then the horizon 
rr the Rete will ſhew in the limbe the latitude of that 
place, 54 : 
The latitude of the pole foranyplacebeing knowne, 
the true angle of the /vclinatory-needle is manifeſt and 
apparant; as it is {ſet downe andknowneby theX I IT, 
K {ein inthe chapter to know: the angles of inclina- 
tion by the inffrument, and in the rable of the degrees 
of.che /nclinetory-neeelt,anſwanbleto every elevation 
of the pole, 41. TRY | 
Now 


RT ED. TE OS 


Now obſerue the degrees.tharthe:/zc/inetory-weedly 
ws out in his ring in thatplace, and take rhe dif. 
rence of theſe from the _— of the true angle, 


and that is the variation of the Inclinatory-acedle for 
tharplace. BOT Te 
W—_—_ ; _ — 


 _CHAP.'XXXXIIL 


eaten... Mort — 


be i is not al- 
£51 together. impetrinene. chereunto.; I. 
7/4 thought it not-ſuperfluous: ro annex 
TT thislitle chapter of firiding the longi- 
rude, for although -that-the Magneticell needles, be- 
fore treated of, do not ſhew the longitude; yetbetauſe 
the true meridian and altitade of the pole is knowne 
by them, there is much helpebroughe thereby for the 
knowledge ofthe longicude, whichby a few calie ob- 
ſcruations more,from the body of.the Moone, will be: 
| obtained, whoſe morion if it ſhould be ſet downe and 
ordered in an exaetriianner, would require alargedifs' 
courſe , with: many rules and obſeruations of the: 
Moones inequality of motion;, anomaly and proſta- 
pheriſts, of his excentricity, paralaxis,with the varietic 
of his latitude and nodes, which thing, being very la- 
borious and curious, ſhall be here omirred, referring 
you hercin to Tycho-Brahe and is rules and winery, 
ſhall here ferdowne rules to know the place of the 
Moone ata larger ſcantling, yervery necre the truth: 
; V 3 (though 
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1northermurh irſelfe, which peraduenturethe 
beſt Srudiedin this kind can very hardly do) only bor- 
rowinghaltca.dayes motion at the Moone, wherein 
the tmhacrers: before mentioned will not alter many 


minutes. | 290541; Ibo 
Prouide an Almanake or Ephemerides for any place 


or port, wherein the apparent glacg of the Moone in 


the Zodiacke is exaGtly ſer downe in degrees and mi- - 


nutesfor the noone of cuery day,clpecially of the day 
of obſcruing;aben take the difterence of td Moones 
motion from the day before, and reduce it into mi- 
ates, deuidingthem by '24 houres, the quotient will 
ſhewwhatmitresthe Moone moueth in an.howre. 

_ Now take the alzicude of the Moone atany.gme of 


the day ornighr/byirhe Tacobs ſtaftey ora Quatranr, 


then obſcruech&®Azimuth of the Moone by ſhadow, 
(as before for the Sunne) or by a ruler with fights, 
which ifit do differ any howers fromthe, meridjan;a- 
lowthe parts due of the Moones motion P9391 4260} 
- Then ſecke'tn the Rere-of the Matheilaetica/bHewell, 
or Fniucrſall Aſtrofabe;wherethe Azinzutband Almi- 
cantaraph of the Moone,newly obſcrued, cut each 0+ 
ther, ſetting the horizon to the altitude. of the; 
and looke what pataletitoth cur theſe 'twor, bod 
lowthe:fdmewnrodicEolipticke lineGordwdidhkeof 
the:Moones larinide) in'that figne, degice; and mi- 
nute ofthe Zodiacke, the Moone is in at that inRant,' 
> Theſe degrees;fewer os more then thoſejoftheradi- 
call and.fixt meridian, for which the Ephitberides was, 
made, do ſhew what howres and partsareto be added,' 
#theobſcruation be rowards the Weſt or ſubſtrafted 
ifin the Baſt; to this meridian (it is to benored thar e- 
uery hower cotaineth 15 degrees of theEquino@iall). 
| 4, and 


. 
: 
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' and Gus the longitude of that pinceyy: arc in,will be 
attained, which yoiideſtre. , 

Bur to find the longicuds of any place you go to, 
from the place you palſe, fan, by: theſe agneticall- 
' needles onely, it willbene 
as well by nt degrees; of dt e of lhe Ar corre- 
ſpondentro the angles af the Jada 5 e006 as by 
«4 way the (hip maketh v pon the po ibs. of the Dire- 
fory-compa(ſe; Lip CEITT tro haue both 
theſe needles place wgcthey, ; as in the rype of the 
X L. Chapter, Ar pahfiiitfHiyire the Matiner ar the 
helme with the Compile and Traurf-boords' for 
them both. | : w 

Now for this purpaſelwould!: -ve another Trauers 
| rulcrorlimbeforthequadrcamt bf the Ing/matory-ring, 

placed Afore him, a a$1t js YeſEribed tin the Page fol- 

Lwiagl where there is only 3O. ates detiided vpon 
theſame, which being rwice fore re pearpwill make 
vp go degeeyevery degra $f 6\hole,for pegs to 
be put into themjtonthg rathFF of 5 minutes apeece, 
and on the firſt columne RAS Ich haifdthere are 4 
| holes made to recciue pegges according to the num- 


ber ofhowers you (file on tuth a ppee and minute, 


pointed ipthe incdinat or y-ringo 1 2d mobnog ning 1 

Belides theſe inſtruments, provide p here i "eaadÞ 
for your yoiage,with the lines ofthe winds, & the lines 
ofche longitude &latitude plac edthereingthen obſer. 
ving the way thatthe ſhip maketh inanbowerybyrhe 
log-line prick your way onthe card our ofthe'Trauel: 


- boord forthe pou of the Compaſſeyoullaile onþatſo 
by this ſecond worke pricke your.Card/by the fame 


way with the degree of latirude. you finde'by thede- | 


grec of the /ncl/inafory-angle in the TraverGlimbegas it 
is. 


Ne be pricke your Card . 
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is correſpotidentbythewayes, inſtruments, and pre: {4 
cepts delivered from the 1ncl/natory-needle; then ob. + 
ſerue in the mecting of theſe two ſorts of pricking, : 
what meridian pafſeth by them in your Card, and that A 
ſheweth the longitude of the place where you are, - ,.. 
from thar' from whence you camez/and'thus your | 
Cardiis pricked both for longitude and laticude only - 
by theſe Mygreticall needles ; when you can ſee net- 
ther Moone nor Starres. | 

' + Ifany crrors ſhould chance to fall ourby any varia- 
| tions 


— — 
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tions of citherneedle, then ar any rime when the Sun 
doth ſhine they may be amended by the preceprs al 
ready largely.deliuered inthar caſe of either, both in 
many Chaprers of this booke, andin the laftprece "os >. 

dent Chaprer. | | 
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—. CHAP. XXXXI111L.. 


Of the matter of the Mapneticall plobe 
_ oftheearthby heNeedle. 


| T length,we haue brought our ſhorr 
YD Treatiſe Magneticall principally & moft 
W/E. profitably to declare the nature 'of the 
\ Diredory and Inclinatory-needle, both to- 


'F wards the Teyrel/la aftrd Semiterrellatand 
| towards the Megnericall globe of the earth, and how 
"| the proportions and fimititude of their applications 
and conformities to both are alike and the ſame. = 

Onely the Magnetreall-needle being of a feminine 
and ſequent ſubſtance, as hath bene demonſtrated in 
the V 114. X XT; and'X X L I, Chapters, doth behold 
the round Magnet, and the round Iron, with that 
point that is of the ſame nature and demonſtration 
tharthe pole is, which he followeth and affeerh, Con- 

' trary to the nature Mag#ueticall,thatis in the Adamants 
remſclues, one towards the other, or of the needles 
one towards the other. 

Burirhjs Maereticall-needle being freed from the 
Marneticall orbe of the LoaMftone and Iron, will haue 
that point of theneedle that Wa them direted 

| by 


__ partofthecarths jintexior ſubRance Ade 
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by the vertue 2agzeticall of rhe carth intoa contrary 
prouince of polar preheminence. 

For the Maenetical/-needle doth conforme it ſelfe 
vnto the Earth in the ſame faſbion that the Adamancr 


f Es 
= 


and Lvadfone it ſelfe doth; neitheris it ſo ſerviceable 


vnto. the Magreticall globe ofthe carth as he is vato 
the Magnet and Iron, but is of a fellow-like fpecies 
with the carth,as well as the Adamants themſclues are. 
Whereby I do gather that the matter of the inte. 
rior parts of the, Magnetice// globe ofthe carthis nor 
the fame with theſe we know ofthe Loadſtone and iron, 
into whofe bawek neuer any mi,by the deepeſt mines, 
or other paſſages of fiſſurs and cauities,made by great 
Earth-quakes,euer yet deſccaded to Raby jag 
though I take the matter ofthe bowels '0f Me £0 
be Magnetical,yctthe application of this Mygnets 
needle deronſitraterth,that the Magneticed £ frhe 
carths inward ſubGance c@{iRerh.veitber of fallid Zaed 
ſtone,nox of iron-likemine 0x,6l8y or ſich like matert- 
als, as they which have though themſclues mot skil- 
full in Aagzeraal/Philolopby haue imagined. 
| Foxif the Adagnetioall globe of the earth were. of a- 
ny Icon-like ſubſtance, then that point'of the needle 
that affeeth a polar iuriſdi&ion, placed neere the 
Load(tone and the iron , would alfo,being applied vnto- 
the carth,behold the ſame prouince and turiſdition 
polar,being direGedby the vigor of the earths. Mags 
neticall orbe of like nature; but this is norſo,as all con- 
feſſe and may proue. 
Therfore I hold thatthe great Magnetualglobe of the 
earth conſiſteth of a Maaweticall ſubſtance vaknowne 


vnto vs, as alſo the: bodies of the Adagneticall _ | 
{76 LY ot. 
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of the Moone and ofthe reſt do; and fo conclude thar 

the workes of God are moſt wonderfull, and altoge- 
ther paſt finding our. F 

' Bar here before I end, Tain ro fatisfie that I made 

promiſe of in the XTI. Chapter, that I would ſhew 

my conceipt of rhe reaſ6n1 why che needle in his paſe 


ſage from the #quatorof the Mazrer by the pole, to - 


thexquator xgaine, ſhould make rhe circumuolution 
of arwhole circle in turning about his foore, hauing 
aſſed a ſemicircle of the Terre/ia or Semiterrella, and 
would make another whole circle abourthe other ſe- 
micircle of contrary tature with his other point. 
.” For to tleere this with the nature of the rwo pro- 
uinces, which is aduerſe one vrito the other. I would 
wiſh that you would conceiue'and propound two 
globes of Magnetrcall nature and ſubſtance,as tender 
as clay, the one of them to be animated with the 
North and atticke verrue at both poles, as Tab.X x. 
Fig.3.44,to tutfie to the North onely : and the other 
globe,with his poles T#b.X X. Fig.3. bb to be endow- 


ed with the antarticke power to moue to the South 


onely. 
Now ifrhe globe of the earth, or of the Magnet- 
ſtone were made a one of theſe globes, then 
therewouldbe a ſtrife betweenie 'the poles of one of 
che globes, which iſhould beho}d his peculiar point, 
as if the pole of the North vertue ſhould behold the 
North, Yo other poles ofthe ſame globe, being of ar- 
ticke natute, would alto ſtriue ro behold the North,or 
atleaſt in their equality of power would rather reſpe& 


Eaſtand Weſt, ſothatthere would be rio ſtability by. 


the poles of ſuch kind of globes. 
Therefbre rhe skilfiill Potter, who made the earth 
| A | 2 Res 
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and all Magyeticall bodies at the creation ,' and gaue 
life and vigor to all things,thought fir ro prouide two 
Magneticall globes, the one of poles;and'circumfe- 
rence'of North and articke nature} Tab. X X:44,and 
another globe of South and' anrarticke vigour, Tab. 
X X. Fig.3. 6b, that theſe vnited together, the one 


' mighrkeepe theotherin ſteady poſition, yer becauſe 


thattheſe globes touching the one the other but in a 
pointat arid b, Tab.F X.Fig.z. could not keepe an 

firme ſteadfaſtneſle, therefore this skiltall Potter vſed 
the Art of Geometrie to put theſe two Magnericall 
globes,withall theirefficacie,into one globe , as P/ato 
doubled the Cube, and whereas the flope line b c,T 4b, 
X X. Fig.3.inthe figure is double tothe fide-line ce; 
Tab.X X.Fiz.z.therefore he extended theſe two mod. 
delsof theſe rwo globes, like clay, extinguiſhing rhe 


, - - poles thattouched ate and 6, FablXk X, Fig.3.and- cx. 
" panded the ſame vnto the 2quator of a doubled 


globe, that contained within his 'diamirer both theſe 
obes of articke and antarticke nature, the oneof 
them on the-North-{ide of the equator, andthe other 
on the South-ſide of this large extent, with the gffica- 
cy of their materials Magmeticall and: circamferenice, 
wholly bending to their proper prouince and poles, 
and becaufe the. efficacy of-one of, theſe. provinees 
from the zquator, isthe effct.and;power of aniwhole 
globe of one ſimple nature Mazner/call, therefore the 
Magneticall-needle paſhng' this. ſemicircle, or. hemi-. 
ſphere, doth deſcribea whole circle, with the diſtin. 
ion of his parts and quadrantsby the point, that is of 
the fame nature; asalſo paſſing abouttheorber hemi. 
ſphere, the other point of the needle: being of the na.. 
ture of this fide, doth trace another whole yo "N 
Wing! | - our. 
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hou his foot; ſo that here is two whole circles pricked 
_y ug needle in og out the carth;, or the 
us haue we briefly and 
: gay wicked out that which we had —M 
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